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I n t r o d u c t io n .
U n ti l  co m p ara tiv e ly  r e c e n t  tim es V a r ic e l la  was reg a rd ed  as a t r ^ i a l  
d is e a s e ,  b u t d u rin g  th e  l a s t  few  y e a rs  s e v e ra l  more o r  l e s s  s e r io u s  c o n d itio n s  
have been re c o g n ise d  to  com plica te  even an o rd in a ry  a t ta c k .  Many s t i l l  b e l ie v e  
i t  to  be an exanthem in  which no co m p lica tio n s  o c c u r . V a r ic e l la ,  in  view  o f th e  
f a c t  t h a t  f a t a l  r e s u l t s  have o ccu rred  from such c o m p lica tio n s  as n e p h r i t i s ,  
s e p tic a e m ia  and pyaem ia, sev e re  in f l a m a to r y  eye c o n d itio n s  and haem orrhagic  and 
gangrenous fo rm s, m ust be g iven  more c o n s id e ra tio n  s p e c ia l ly  when th e  d is e a se  
o ccu rs  in  d i s t r i c t s  where s t a r v a t io n ,  n e g le c t  and u n h y g ien ic  c o n d itio n s  e x i s t .
A lso th e re  are  th e  u n s e t t l e d  q u e s tio n s  as to  what p a r t  tu b e rc u lo s is  
p la y s  in  th e  occu rren ce  o f th e  gangrenous fonn and iidiat p a r t  t h i s  fo m  p la y s  in  
s e t t i n g  up o r  l i g h t in g  up a f re s h  tu b e rc u la r  d is e a s e  in  b ad ly  n o u rish e d  in f a n t s  and 
c h i ld r e n .
Having been fo r tu n a te  enough to  have two cases  o f  t h i s  c o n d itio n  in  one 
o f  my wards a t  th e  Grove F ever H o s p ita l ,  London, I  have s e le c te d  t h i s  s u b je c t  f o r
my t h e s i s .  There are  very  few cases on re c o rd  and th e  l i t e r a t u r e  on th e  s u b je c t
i s  s c a n ty .
The occu rrence  o f an ou tb reak  o f  v a r i c e l l a  o f  a someWiat severe  type and 
a c lo se  s tu d y  o f  th e se  two s e r io u s  cases  have en ab led  me to  c o l l e c t  s u f f i c i e n t  
c l i n i c a l  m a te r ia l  to  w r ite  t h i s  th e s i s  w hich, I  t r u s t ,  w i l l  h e lp  to  throw  f u r th e r  
l i g h t  on th e  s u b je c t .
R eference to  th e  l i t e r a t u r e  le a d s  me to  b e lie v e  t h a t  c cm p lic a tio n s  o f  
v a r i c e l l a  are  few in  number and somewhat r a r e  in  o c c u rre n c e . Q uite a number o f  
c a se s  w ith  m u lt ip le  gangrenous sk in  le s io n s  are  on re c o rd , b u t th e re  are  very  few
c a ses  in  th e  l i t e r a t u r e  o f  th e  tru e  haem orrhagic type and s t i l l  l e s s  in  which a
s in g le  e x te n s iv e  gangrenous le s io n  was p r e s e n t .
S ev era l cases  have been d e sc rib e d  in  which a haem orrhagic s tag e  was 
p r e s e n t  b e fo re  the  gangrenous s tag e  was re a c h e d . At p r e s e n t  th e re  arc on ly  some 
te n  o r tw elve cases  o f  the  t ru e  haem orrhagic type on re c o rd .
The cases  under ray ca re  bo th  e x h ib ite d  one e x te n s iv e  gangrenous le s io n ;
th e  second one, in  a d d i t io n ,  p re s e n te d  a haem orrhag ic  c o n d itio n  b e fo re  the  
gangrenous s ta g e  was re a c h e d . I t  would appear as though th e re  i s  some c lo se  
a s s o c ia t io n  betw een th e  two ty p e s ,  so much so , t h a t  i t  i s  p ro b ab ly  n o t o u t o f  
p la c e  to  d is c u s s  the  two ty p e s  a t  th e  same tim e and in  th e  same p a p e r  under one 
h e a d in g ,
I  have been ab le  to  g a in  access to  a f a i r  p o r t io n  o f  th e  l i t e r a t u r e  and 
p ropose  to  g iv e  a resume o f i t  in  th e  fo llo w in g  pages and a d e ta i le d  account o f  
th e  two ca ses  under my c a r e .  !Rie r a r ê ty  o f  th e  c o n d itio n  makes me g ive a much 
more d e ta i le d  account o f  th e  cases  than  i s  p ro b ab ly  u s u a l .
H is to r ic a l  O u tlin e  .
We are in d e b ted  to  Heberden f o r  c l e a r ly  p o in t in g  o u t t h a t  sm allpox and 
ch ickenpox are s e p a ra te  d is e a s e s ,  I n g r a s s ia s ,  a S i c i l i a n  p h y s ic ia n ,  in  a work on 
" P r e te r n a tu r a l  S w e llin g s" , p u b lish e d  in  1553, appea rs  to  have g iven  th e  e a r l i e s t  
c l e a r  d e s c r ip t io n  o f  ch ickenpox . Some f o r ty  y e a rs  l a t e r  V id iu s  d e sc r ib e d  th e  
c o n d itio n  as a v a r ie ty  o f  sm allpox and l i k e  In g ra s s ia s  c a l le d  i t  "V a rio la  
C r y s ta l l in a "  . Towards th e  end o f  th e  s e v e n te e n th  c e n tu ry  s e v e ra l  E n g lish  w r i te r s  
made re fe re n c e  to  a v a r ie ty  o f  sm allpox which th e y  c a l le d  "C hickenpox", The nane , 
" V a r ic e l la " ,  was a p p a re n tly  f i r s t  used  by Vogel in  1764, and somewhat e a r l i e r  
P u l l e r  a s s e r te d  t h a t  sm allpox and chickenpox were s e p a ra te  d is e a s e s ,  b u t i t  was 
n o t  u n t i l  1767, v/hen H eberden made o u t c l e a r ly ,  p o in t s  o f  d if f e re n c e  between th e  
two d is e a s e s ,  t h a t  t h i s  s e p a ra t io n  was more o r  l e s s  u n iv e r s a l ly  a c c e p te d .
S ev e ra l em inent p h y s ic ia n s ,  in c lu d in g  Thonscm o f  E dinburgh and H ebra o f  
V ienna, d id  n o t accep t th e  d i s t i n c t i o n  betw een th e  two s t a t e s ,  and f o r  some tim e 
t o  fo llo w  th e  v a r io u s  o p in io n s  and w r i t in g s  tended  to  confuse r a th e r  th an  to  
e lu c id a t e .  The two d is e a s e s  were u n iv e r s a l ly  accep ted  as b e in g  s e p a ra te  a f t e r  
th e  sm allpox epidem ic in  Germany in  1870-73, The c o n d itio n  which seems to  have 
caused  m ost con fusion  v/as t h a t  in  which a m ild  a t ta c k  o f  sm allpox was p r e s e n t .
O ther names used  were S p u ria , V o la t ic a ,  C r y s ta l l in a  and Variola»^ 
C r y s ta l l in a ,  H athae, L ig itim e , G lasspox , Swinepox, H ives and W aterpox,
V a r ic e l la  G angrenosa was f i r s t  in tro d u c e d  in to  th e  l i t e r a t u r e  by 
H utchinson in  1880, A lthough he had been aware o f  th e  c o n d itio n  f o r  some y e a rs  
b e fo re  th a t  d a te ,  he had r e f r a in e d  frcxn making o b se rv a tio n s  u n t i l  he was su re  o f  
h i s  g round , W hitley  S tokes in  1807 had e p p a re n tly  observed  th e  c o n d itio n  and 
u sed  the  names "Pemphigus G angrenosus", "White B l i s t e r s "  and "E a tin g  H iv e s" , b u t  
he d id  n o t c o n s id e r  i t  to  have any connec tion  w ith  v a r i c e l l a .  S ev era l y e a rs  l a t e r  
Pagge used  the  nane "Rupia E sc h a ro tic a "  f o r  what appeared to  be th e  same c o n d it io n . 
A lthough S to k es , Pagge and s e v e ra l o th e r  w r i te r s  had observed  th e  c o n d itio n , none 
o f  them had reco g n ise d  i t s  t r u e  s ig n if ic a n c e  -  t h i s  was l e f t  to  H u tch in son .
The names o f  B arlow , D re w itt ,  A bercrom bie, Hmward, Bowley, Payne, Bellam y,
C ro ck er, Jam ieson  and Andrew may be a s s o c ia te d  w ith  th e se  o th e rs  in  th e  e a r l i e r  
r e c o g n it io n  o f  th e  c o n d itio n  in  l i t e r a t u r e .
Of l a t e  y e a rs  more a t te n t io n  has been g iv en  to  th e  c o m p lic a tio n s , b u t 
th e  re c o rd s  d id  n o t seem to  in c re a s e  v e ry  a p p re c ia b ly .
C rocker in tro d u c e d  th e  nane " D e m a t i t i s  G angrenosa Infantum " , T his 
hàa$ how ever, a w ider range o f  cases  and in c lu d e s  a l l  th o se  case s  o f  gangrene o f  
th e  sk in  o c c u rr in g  in  in f a n ts  and c h i ld r e n ,  who are  b a d ly  n o u r is h e d , a f t e r  
v a r i c e l l a ,  v a c c in ia ,  m easles  and o th e r  n o n - s p e c if ic  sk in  e ru p tio n s  o f  a p u s tu la r ,  
p ap u lah  o r  v e s ic u la r  n a tu r e .
The f i r s t  work on H aem orrhagic V a r ic e l la  appears  to  be by S to re r  in  
182Ô* N othing more sppeared  for some f i f t y  ye a re  and th e n  cases  were re p o r te d  by 
Demme, Ntmahh, Andrew and o th e rs  &
Resume o f th e  L i t e r a t u r e .
H u tch in so n ’s name w i l l  always he a s s o c ia te d  w ith  th e  ccH idition V a r ic e l la  
G angrenosa . In  a  com m unication on "Gangrenous E ru p tio n s  in  co n n ec tio n  w ith  
V acc in a tio n  and C hickenpox", he s a id  t h a t  he had been  aware o f  the  c o n d itio n  f o r  
some te n  y e a r s .  This a r t i c l e  appears to  be th e  f i r s t  on th e  s u b je c t  and was 
w r i t t e n  in  1879. A case o f  V acc in ia  G angrenosa had come u n d er h i s  n o t ic e  e a r l i e r  
in  1879? a lm ost im m ediately  W illiam  S tokes p u b lish e d  d e t a i l s  o f  a somewhat 
s im i la r  c a s e ,
H utch inson  reco g n ise d  t h a t  th e re  was a d i s t i n c t  p a th o lo g ic a l  s im i la r i ty  
betw een v a c c in ia  and v a r i c e l l a  and, lo o k in g  back on the case s  which had come u nder 
h i s  n o t i c e ,  he came to  th e  co n c lu sio n  th a t  a gangrenous s t a t e  o ccu rred  in  
v a r i c e l l a  as w e ll as in  v a c c in ia .  These c a se s  o f  gangrenous v a c c in ia  seemed t o  
have made him ccsne to  t h i s  co n c lu sio n  a f t e r  hav ing  been c o g n isa n t o f  i t  f o r  some 
t im e .
The f i r s t  cases  he saw p re s e n te d  deep , a b ru p tly  m arg ined , punched-ou t 
u lc e r s  ex ten d in g  r i g h t  th rough  th e  sk in  and c h ie f ly  s i tu a te d  a t  th e  f le x u r e s .
He depended on the  h is to r y  o f  the  cases  and th e  p re sen ce  o f  h e a l in g  v e s ic le s  on 
o th e r  p a r t s  o f  th e  body f o r  a d ia g n o s is  o f  v a r i c e l l a .  He reco g n ise d  th a t  v a r i ­
c e l l a  gangrenosa was a r a r e  c o n d it io n , t h a t  i t  o ccu rred  u s u a l ly  in  h e a lth y  
c h i ld re n  and f re q u e n t ly  in  one o f fo u r  o r  f iv e  in  a f a m ily . He a t t r ib u t e d  th i s  
to  th e  e x h ib i t io n  o f  an id io s y n c ra s y . These cases  u s u a l ly  e x h ib ite d  much con­
s t i t u t i o n a l  d is tu rb a n c e , b u t reco v ery  was u su a l though d ea th  m igh t o ccu r in  a fevr 
c a s e s .
Not only  d id  he reco g n ise  t h a t  a v a r i c e l l a  e ru p tio n  m igh t become 
gangrenous; he had observed  b u llo u s  and p e te c h ia l  c o n d itio n s  in  th e  sk in  le s io n s  
and f re q u e n t ly  s e r io u s  eye c o m p lic a tio n s , such as I r i t i s ,  I r id o - O io r o id i t i s  and 
P a n o p h th a lm itis .  As a r e s u l t  o f  th e se  c o m p lica tio n s  deep s c a rs  and s e r io u s  
damage to  th e  eyes were f r e q u e n t ly  found ,
H utchinson^ how ever, was n o t th e  f i r s t  one to  tak e  n o te  o f  th e  c o n d itio n ; 
he reco g n ised  the  s t a t e ,  d e sc r ib e d  by W hitley  S tokes in  18G7 as "Pemphigus 
G angrenosus",  "W hite B l i s t e r s "  . "E a tin g  and "B urn t H o le s " , to  be th e  same.
P ro b ab ly  a la p se  o f  s ix ty  y e a rs  had a l t e r e d  th e  c o n d itio n  somewhat. I t  seemed 
to  have been  f a i r l y  common in  I r e la n d  a t  t h a t  t im e .
The c a s ts  in  Guy*s H o s p ita l  Museum la b e l l e d  "R upia E sc h a ro tic a "  
appeared  to  H utch inson  to  be from s im i la r  c a s e s , T h is name was u sed  f i r s t  by 
Pagge who had a lso  observed  b u t  had n o t re c o g n ise d  th e  f u l l  s ig n if ic a n c e  o f th e  
c o n d i t io n .
In  th e  d is c u s s io n  which took  p la c e  a f t e r  th e  com munication had been 
made to  th e  Royal M edical and C h iru rg ic a l S o c ie ty  s e v e ra l  o p in io n s  and cases  
w ere g iv e n , C rocker spoke o f  a case  he had seen in  which th e  sk in  le s io n  was a 
p e p u le ,  which becaae p u s tu la r  and f i n a l l y  g an g renous. The c h i ld ,  whose p a re n ts  
were consum ptive, was u n h e a lth y  and d ie d .  He n o te d  t h a t  a  h i s to r y  o f  v a r i c e l l a  
was n o t o b ta in e d  in  a l l  th e  c a se s  and th a t  gangrene d id  n o t  always b eg in  in  th e  
v a r i c e l l a  l e s io n ,  b u t sometimes in  a p p a re n tly  h e a l th y  s k in .  G reasy a p p l ic a t io n s  
were n o t so good as w atery  ones in  h is  ex p erien ce  o f  th e  t r e a tm e n t.
Barlow had seen  f i f t e e n  such c a se s ; in  a l l  o f  them th e  le s io n  appeared
f i r s t  as a v e s ic l e ,  n o t a p a p u le , and w ith o u t any inflam m atory  a r e o la .  The
v e s ic le  c o lla p se d  le a v in g  a punched-ou t o r  tre p h in e  u l c e r .
He d id  n o t  f e e l  in c l in e d  to  b e l ie v e  in  id io s y n c ra s y , because  a l l  o f 
h i s  cases  were in  u n h ea lth y  c h i ld re n  and tu b e rc u lo u s  c o n d itio n s  o r  fam ily  
h i s t o r i e s  were o f te n  o b ta in e d . T u b ercu la r d is e a s e  had been found in  s ix  o f  h is  
c a se s  p o st-m ortem . He, how ever, d id  n o t  a t ta c h  to o  much im portance to  th e se  
f in d in g s  because he knew tu b e rc u lo s is  was v e ry  oam on  in  c h i ld r e n ,
P a rk e r  m entioned a case o f  H erpes in  which th e  v e s ic le s  c o n ta in ed  dark
b lo o d -s ta in e d  senan and formed gangrenous u l c e r s .
Pagge agreed w ith  C rocker and Barlow  th a t  v a r i c e l l a  was n o t  the  on ly  
c o n d itio n  in  which such gangrenous u lc e r s  o f  th e  sk in  were fo u n d ,
HabershoSt thou g h t i t  was r a tb e r  a c tm fessio n  o f  ig no rance  to  su g g es t 
th e  e x h ib i t io n  o f  an id io sy n c ra sy  in  such cases  and su g g ested  th e  p o s s i b i l i t y  
o f  c o n g e n ita l s y p h i l i s ,  p re v io u s  exanthem o r  seme p e c u l i a r i t y  in  d i e t  as c a u s e s .
D re w itt had one case  in  which th e  gangrenous u lc e r s  were on th e  in n e r  
s id e s  o f  th e  th ig h s .  He su g g es ted  t h a t  l o c a l i t y  in  a g e n e ra l e ru p tio n  m igh t 
have som ething to  do w ith  th e  o ccu rren ce  o f  g an g ren e .
T his d is c u s s io n  showed th a t  th e  c o n d itio n  had been observed  by s e v e ra l  
o th e rs  so t h a t  i t s  r e c o g n it io n  and accep tance were n o t  d i f f i c u l t  p o i n t s ,
Very soon a f t e r  H utchinson*s com m unication, Abercrombie p u b lish e d  a 
ca se  o f  gangrenous v a r i c e l l a  in  a c h i ld  fo u r te e n  m onths o ld .  He had n ev e r been 
h e a l th y ,  b u t  th e re  was no s p e c i f i c  o r  tu b e rc u la r  h i s t o r y .  Three o th e r  c h ild re n  
in  th e  fam ily  had o rd in a ry  a t ta c k s  a t  th e  same t im e . HWien seen  two weeks a f t e r  
th e  e ru p tio n  had f i r s t  appeared  th e re  were la rg e  d e f i n i t e l y  shaped u lc e r s  on 
th e  head , some o f  which s t i l l  had s lo u g h s . S m aller s im i la r  le s io n s  were p r e s e n t  
on th e  f a c e ,  b u tto c k s , and over th e  r ig h t  c l a v i c l e .  The u lc e r a t io n  sp read  and 
c h i ld  d ied  fo u r  days l a t e r .  A post-m ortm n exam ination  showed some pneumonic 
m is c h ie f ,  r i g h t  s id e d  p le u r i s y ,  tu b e rc u la r  m e se n te r ic  g lan d s and an u lc e r  a t  th e  
end o f  th e  ileu m .
Some tim e a f te rw a rd s , Haward d e sc r ib e d  a case in  a boy one y e a r  o ld ; he 
was b ad ly  n o u r is h e d , on ly  weighed s ix  and a  h a l f  pounds and looked  v e ry  i l l  -  
th e  c o n s t i tu t io n a l  d is tu rb a n c e  was m arked.
There were la rg e  c ru s te d  u lc e r s  on th e  s c a lp ,  b la c k  c i r c u l a r  gangrenous 
a rea e  on th e  tru n k  and p ap u les  and v e s ic le s  were p r e s e n t  a l l  over -  some w ith  
c r u s t s .  The e ru p tio n  appeared one week b e fo re  th e  c h i ld  was seen by Haward. The 
fa m ily  h i s to r y  was good; th e  c h i ld  had always been puny; he had been s u c c e s s fu l ly  
v a c c in a te d  two and a  h a l f  m onths b e f o r e ,
He d ie d  fo u r  deys a f t e r  Haward had f i r s t  seen  him .
Post-m ortem  th e  l a r g e s t  u lc e r s  were found on th e  abdomen; m uscles were 
exposed a t  th e  bottom  o f  some o f  th e  u l c e r s .  There was some p le u r i s y  w ith  
e f fu s io n  and secondary  ab scesses  in  th e  lu n g s .
The gangrenous p ro c e s s  had come on su d d en ly , sp read  r a p id ly  and soon
caused  d ea th  from pyaem ia.
In  1885 Bowley gave some d e t a i l s  o f th re e  ca se s  in  c h i ld re n  e ig h te e n , 
te n  and e ig h t  months o ld .  In  a l l  la rg e  sloughy u l 'c e rs  were p r e s e n t .  He su g g es ted  
t h a t  p e p t i c  change in  th e  s e c r e t io n  o f  th e  v e s ic le  m igh t account f o r  th e  
gangrenous c o n d itio n  s e t t in g  i n .
At th e  same tim e Payne d e sc r ib e d  an in t e r e s t i n g  case in  a g i r l  one and 
a h a l f  y e a rs  o ld .  He only  saw h e r  one month a f t e r  th e  e ru p tio n  had appeared; she 
th e n  had some tw enty o r  t h i r t y  u lc e r s  a l l  over th e  body . The fam ily  h i s to r y  was 
good, b u t c h i ld  was m arasm ic and fe v e re d .  One o th e r  c h i ld  in  th e  fam ily  had a t  
th e  sane p e r io d  an o rd in a ry  a t ta c k  which l e f t  h e r  w ith  la rg e  s c a r s .
The c h i ld  d ie d .  Post-m ortem  exam ination  re v e a le d  acu te  m i l ia r y  
tu b e r c u lo s i s .  Payne s a id  t h a t  t h i s  corresponded  w ith  what Barlow and Abercrombie 
had found .
He concluded th a t  v a r i c e l l a ,  o c c u rr in g  in  a tu b e rc u lo u s  c h i ld ,  was 
l i a b l e  to  assume an u lc e r a t iv e  fo ra  and th a t  a f a t a l  is s u e  was canmon. The 
p re se n c e  o f  th e  tu b e rc u lo u s  and v a r i c e l l a  p o iso n s  was th e  cause o f  d e a th .  When 
no such r e s u l t  o ccu rred  he presumed th a t  th e  c h i ld  was c a c h e c tic  and th u s  
p re d isp o se d  to  a sev ere  a t ta c k .
The p resen ce  o f  tu b e rc le  and gangrenous v a r i c e l l a  m igh t be a co in c id e n c e , 
he th o u g h t, though th e  p resen ce  o f tu b e rc le  m igh t be a f a c to r  in  e x p la in in g  the  
o ccu rren ce  o f  gan g ren e .
The acu te  m i l ia ry  p ro c e ss  in  h i s  case was so re c e n t t h a t  i t  m igh t
have begun a f t e r  th e  v a r i c e l l a  had appeared .
The case  which came under Jam ieson^s ca re  in  1886 was in  a boy one y ear 
and n in e  months o ld . He had j u s t  reco v e re d  from m easles and whooping cough when 
h e  developed ch ickenpox. There was a  fam ily  h i s to r y  o f tu b e rc le ;  th e  boy had 
never been h e a l th y  and was r a c h i t i c .  When seen two weeks a f t e r  v e s ic le s  had 
anpeared  th e re  were s e v e ra l sm all c i r c u la r  u lc e r s  c h ie f ly  on th e  b ack , f a c e ,  head  
and r i g h t  th ig h .  U lc e ra tio n  extended  and f re s h  v e s ic le s  con tinued  to  appear*
There wa^ some brondio-pneum onic m isc h ie f  and th e  boy became v e ry  weak. This was 
made more e v id e n t by an a t ta c k  o f d ia rrh o e a . However, a t  th e  end o f th e  fo u r th
week he began to  p ic k  up and in  th e  end made a good re c o v e ry . The u lc e r a t iv e  
p ro c e ss  seemed to  have gone on f o r  a c e r ta in  tim e and then  fo r  some unknown 
re a so n  ceased . F r e t f u ln e s s  and p a l lo r  were v ery  marked s ig n s  in  t h i s  case .
An a r t i c l e  which th rew  c o n s id e ra b le  l i g h t  on th e  s u b je c t  was w i t  te n  by 
C rocker in  1887 on "M u ltip le  Gangrene o f th e  Skin in  I n f a n ts  and i t s  C auses". 
There w ere, he s a id ,  many g rad es  o f th e  c o n d itio n  . from th e  sim ple in e x te n s iv e  
u l c e r ,  which was f r e q u e n t ly  accompanied by much s k in  i r r i t a t i o n ,  to  th e  la rg e  
e x te n s iv e  gangrenous l e s i o n s ,  some o f which had  been haem orrhag ic  in  an e a r l i e r  
s ta g e ,  and th e se  were Often, th e  cause o f  death  from  e id iau s tio n . T u b e rc le , con­
g e n i t a l  s y p h i l i s  and r i c k e t s  were p re d isp o s in g  causes and th e  a c tu a l  cause 
m ic ro b ic . He was convinced t h a t  v a r i c e l l a  was n o t th e  on ly  c o n d itio n  in  which 
such le s io n s  were found and gave d e t a i l s  o f  cases  under fo u r  h ead in g s  to  su b ­
s t a n t i a t e  t h i s .
In  th e  f i r s t  s e r i e s  he had f iv e  cases  in  which th e re  were no a n teced en t 
h i s t o r i e s  o f v a r i c e l l a .  A ll o f th e se  cases  had sk in  e ru p tio n s  which a f t e r  a tim e 
developed gangrenous u lc e r s .
In th e  second s e r ie s  were s ix  cases which a l l  showed v a ry in g  degrees o f 
u lc e r a t io n  accompanying or fo llo w in g  v a r i c e l l a .  The v e s ic le s  e i th e r  became 
gangrenous in  a few days or gangrene o ccu rred  some two or th r e e  weeks a f t e r  th e  
e ru p tio n  had come o u t,  and when i t  appeared  to  be h e a l in g .
Two of. th e se  cases ended f a t a l l y ;  one o f them p re se n te d  much th e  same 
c h a r a c t e r i s t i c  s ig n s  as Howard’ s case d id .
As a t h i r d  c la s s  he m entioned two cases o f  gangrenqus u lc e r a t io n  fo llo w ­
in g  v a c c in a t io n . The u lc e r a t io n  in  n e i th e r  case was e x te n s iv e .
The fourH i s e r ie s  he gave as an aopendix and in c lu d e d  cases in  which 
gangrene o f th e  sk in  o ccu rred  lo c a l ly .  He had fo u r  such c a se s . The le s io n s  
u s u a l ly  o ccu rred  round th e  g e n i ta ls  and commenced as a v e s ic le  which soon became 
p u s tu la r  and f i n a l l y  gangrenous. The u lc e r s  were punched-out aud deep. This 
s e r i e s ,h e  th o u g h t, was c lo s e ly  r e l a t e d  tq  Noma.
A fte r  rev iew ing  h i s  cases  and th o se  in  l i t e r a t u r e  he came to  th e  con­
c lu s io n  t h a t  i f  u lc e r a t io n  o ccu rred  when th e  e ru p tio n  was s t i l l  p r e s e n t ,  th e  head .
10
and upper p a r t  o f  th e  body were g e n e ra lly  a f f e c te d  and th a t  th e  b u tto c k s  and 
th ig h s  were a t ta c k e d  in  th o se  c a se s  o c c u rr in g  a f t e r  v a c c in ia ,  a p a r t  from 
v a r i c e l l a  or some weeks a f t e r  th e  v a r i c e l l a  e ru p tio n  had  come o u t ,  and when 
f r e s h  p ap u les  and v e s ic le s  appeared .
S evere  and e x te n s iv e  u lc e r a t io n  u s u a l ly  caused  marked c o n s t i tu t io n a l  
s ig n s .  T uberculous-pyaem ic and pulm onary c o n d itio n s  were te rm in a l co m p lica tio n s
o f te n .
age.
He n o te d  th a t  most eases  o ccu rred  in  g i r l s  and o f te n  under one y ea r o f
A lthough most such case s  o ccu rred  a f t e r  v a r i c e l l a  and v a c c in ia ,  one 
m ight see i t  occur in  any p u s tu la r  o r n o n - s p e c if ic  c o n d itio n  in  young c h i ld r e n .  
F e b r i le  s t a t e s  were an a lm ost c o n s ta n t o ccu rrence  when u lc e r a t io n  was p r e s e n t .
No m a tte r  what th e  o r ig in a l  s k in  le s io n  had b een , th e  gangrenous le s io n  u s u a l ly  
commenced as a v e s ic l e  which soon was p u s tu la r  and c ru s te d . Under th e  c r u s t  
u lc e r a t io n  went on.
T his a r t i c l e  was undoub ted ly  o f  c o n s id e ra b le  im portance and a v a lu a b le  
a d d i t io n  to  th e  l i t e r a t u r e  on th e  s u b je c t .
The case re p o r te d  by Bellam y in  th e  same y e a r  i s  o f  c o n s id e ra b le  
i n t e r e s t .  The p a t i e n t ,  a g i r l  fo u r  y ea rs  o ld ,  had  been runn ing  about f o r  th r e e  
days w ith  th e  e ru p tio n  developed. Then she began to  com plain o f  p a in s  in  h e r  
l e g s ;  sm all c i r c u la r  b la c k - lo o k in g  a rea e  appeared  on th e  in n e r  s id e s  o f  th e  knees. 
These sp read  r a p id ly  and o th e rs  appeared . Both le g s  p re se n te d  a b lu is h -b la c k  
l i v i d i t y .  There were soon p a tc h e s  on th e  th ig h s ,  d is c o lo u ra tio n  o f  some o f th e  
to e s  and b le b s  on each f o o t .  P a tch es  appeared  l a t e r  on th e  arm s, b ack , fa c e  and 
l e f t  e a r .  G eneral s ig n s  were v e ry  marked; p a l l o r ,  sa llo w  conç>lexion, d u l l  heavy 
e x p re s s io n , tongue dry  and b ro w n ish , weak r a p id  p u ls e ,  f e v e r  and e x c e ss iv e  t h i r s t .  
Both le g s  were co ld  and th e re  was no p u lse  in  th e  r i g h t  fem oral a r t e r y .  D ep ression  
and drow siness co n tin u ed  and n e x t day p e te c h ia e  anpeared . A ll th e  p a tch es  
in c re a se d  in  s iz e  and some b le e d in g  occu rred  from th e  n o se . She was v e ry  soon 
comatose and d ied .
Two o th e r  c h ild re n  had o rd in a ry  a t ta c k s  a t  th e  same time* The fam ily
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h i s t o r y  was good and th e  g i r l  appeared  to  be h e a l th y .
P ost-m ortem , haem orrhages were found in  th e  lu n g s , h e a r t  and sp le e n . 
There were many p e te c h ia e  and s e v e ra l  gangrenous p a tc h e s  on th e  le g s .  There were 
a ls o  haem orrhag ic  i n f i l t r a t i o n s  in to  th e  subcu taneous t i s s u e s ,  and m uscles. There 
seems to  be  no doubt t h a t  th e  case  was one o f  haem orrhag ic  v a r i c e l l a  going
on to  gangrene in  some p a r t s .
B uch ler d e sc r ib e d  a case  o f  gangrenous v a r i c e l l a  in  a g i r l  fo u r  y e a rs
o ld .  She was one o f  fo u r  who developed  v a r i c e l l a ;  ' t h e  o th e r  th re e  had  o rd in a ry
a t ta c k s .  The fam ily  h i s to r y  was good, b u t  th e  whole fa m ily  had  had a t ta c k s  o f 
m a la r ia  im m ediate ly  b e fo re .
There were marked prodrom al s ig n s ;  some e ig h te e n  o r  tw en ty  v e s ic le s  
c h ie f ly  on th e  b ack , b u tto c k s  and c h e s t became f i l l e d  w ith  g re e n ish -y e llo w  pus and 
su rrounded  by  an in flam m atory  a r e o la .  These were soon gangrenous and on th e  
f o u r th  day deep , w e ll-d e f in e d , punched-ou t u lc e r s ,  p e n e t r a t in g  th e  whole th ic k n e s s  
o f  th e  sk in  and subcutaneous t i s s u e s ,  were v i s i b l e .  A ll were fo u l  sm e llin g  and 
te n d e r  to  p a lp a te .
The l a r g e s t  u lc e r  was over th e  l e f t  m asto id  re g io n  and exposed th e  
c a r t i l a g e  o f  th e  a u r ic le .
C o n s t i tu t io n a l  syn^toms were se v e re ; an a t ta c k  o f d ia rrh o e a  su pervened , 
sh e  became comatose and d ie d  on th e  n in ib  day o f  i l l n e s s .
B uch ler b e l ie v e d  t h a t  th e  cause o f  gangrene h e re  was th e  in s a n i ta r y  
su rro u n d in g s  in  which p a t i e n t  rem ained and d id  n o t  c r e d i t  a  c o n s t i tu t io n a l  
c o n d itio n  as a cause .
Woodward p r e f e r r e d  th e  name V a r ic e l la  G angrenosa to  any o f  th e  o th e rs  
which had been u sed . He had two cases  in  g i r l s  one and th r e e  y e a rs  o ld .  Both were
h e a l th y  and had good fa m ily  h i s t o r i e s ;  in  each case th e  u lc e r s  were p re s e n t  
c h ie f ly  on th e  b u tto c k s  and th ig h s .  H ealing  under tre a tm e n t w ith  ic h th y o l 
o in tm en t o ccu rred  r a p id ly .
He observed  c l i n i c a l l y  th a t  th e  u lc e r a t iv e  p ro cess  seldom went any 
f u r th e r  a f t e r  th e  sloughs had s e p a ra te d  and th a t  a lthough  th e  le s io n s  m ight occur
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on any p a r t ,  th e  b u tto c k s  and th ig h s  were th e  ' f a v o u r i te  s i t u a t i o n s .
Andrew, in  1890, d e s c r ib e d  two v e ry  i n t e r e s t i n g  c a s e s .
The f i r s t  was in  a bo y , e ig h t  and a h a l f  y ea rs  o ld . For some s e v e n ty -
two h ou rs he had b lo o d  in  th e  vom itus and s to o l s ,  accom panied by much r e s t l e s s n e s s  
and s le e p le s s n e s s ;  th e re  were no abdom inal s ig n s .  At th e  b eg in n in g  o f  th e  t h i r d  
day he was c o l la p s e d , had  an i r r e g u l a r  weak p u ls e ,  s ig h in g  r e s p i r a t io n s  and co ld  
e x t r e m i t ie s .  Soon, how ever, v om iting  ceased  and a haem orrhag ic  ra sh  anpeared  on 
th e  elbows and a n k le s . Towards th e  end o f th e  day he  had  re c o v e re d  s l i g h t l y  and 
a g en e ra l r a s h ,  r e s e n b lin g  an ab o rte d  v a r i c e l l a  r a s h ,  an pea red , accompanied by
many haem orrhagic sp o ts  on th e  c h e s t and low er e x t r e m it ie s .  There was on ly  one
d e f in i t e  v e s ic le  in  th e  r a s h .  With th e  developm ent o f  t h i s  ra s h  th e  b o y ’s 
c o n d itio n  r a p id ly  im proved. C onvalescence was r a p id  and u n e v e n tfu l and he was 
s e n t  away on th e  tw e lf th  day w e ll .
There was no albumen; v a c c in a tio n  had been su c c e s s fu l th r e e  months 
p re v io u s ly . This case  o ccu rred  in  a  schoo l ep idem ic.
There must have been c o n s id e ra b le  i n t e r e s t  in  th e  case and much 
s p e c u la tio n  as to  th e  d ia g n o sis  b e fo re  ih e  v e s ic u la r  ra sh  appeared . ÎAich 
im portance has been a t ta c h e d  to  t h i s  case  as i t  i s  one o f  th e  few t r u e  
haem orrhag ic  cases  on re c o rd .
The second case  was o f  th e  gangrenous v a r i e ty  and o ccu rred  in  a 
strum ous bo y , n in e  y ea rs  o ld . Severe c o n s t i tu t io n a l  d is tu rb a n c e  - dusky 
c o lo u r ,  f u r r e d  to ngue , o f fe n s iv e  b r e a th ,  c o n s t ip a t io n ,  f e v e r  and f re q u e n t p u lse  - 
was p re s e n t  w ith  th e  ra sh  a t  f i r s t .  The ra sh  was dark  in  c o lo u r , b u t  n o t 
haem orrhag ic . The v e s ic le s  were num erous, la rg e  in  s i z e ,  soon became p u s tu la r  
and u lc e r a te d ,  d isc h a rg in g  o f fe n s iv e  pus. This s t a t e  l a s t e d  f o r  s e v e ra l days 
du rin g  which p e r io d  he looked se p tic a e m ic .
Recovery u l t im a te ly  to o k  p la c e .
Andrew c l a s s i f i e d  such cases  t h u s : -
fa )  Those w ith  in t r a v e s ic u la r  haeraondiages. He had d e t a i l s  o f  such 
a  case  from h is  f r ie n d  Cronk.
^b) Those in  which th e  e ru p tio n  o f v e s ic le s  may be p receded  fo r  two 
o r th ree- daya by a. b lu i s h  ery them a w ith  sm a ll p e te c h ia e . He
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quoted  cases o f  such a n a tu re  from Baader and B erard  and De L a v it .  
f c )  Those in  which a haem orrhagic  n e p h r i t i s  o c c u rre d .
Such a case was d e sc r ib e d  by Hoffman.
The case  re p o r te d  by S ta n i f o r th  o ccu rred  in  a boy seven teen  months o ld . 
There was a prodrom al s c a r le t in i f o r m  ra s h :  he had had M easles fo u r  months b e fo re .  
On th e  s ix th  day o f i l l n e s s  a l l  th e  v e s ic le s  had d ry  b la c k  c ru s ts  surrounded  by 
an e ry s ip e lo id  a r e o la ;  by th e  te n th  day a l l  were deep , c i r c u l a r ,  punched-out 
u l c e r s ,  many o f which had a sh en -g ray  sloughs a t  th e  b a se . The fa c e  and 
h ead  were f r e e .  The deep f a s c i a  was exposed in  some o f th e  u lc e r s .  R e s t le s s n e s s ,  
f e e b le  r a p id  p u ls e  and fe v e r  were prom inent c o n s t i tu t i o n a l  s ig n s .  The 
u lc e r a t iv e  p ro cess  d id  n o t cease  u n t i l  some tw e n ty -f iv e  days had p assed . The 
fam ily  h i s to r y  was good and c h i ld  was h e a l th y ;  he had  been v a c c in a te d . A 
s a t i s f a c t o r y  re c o v e ry  was made.
Amongst th e  e a r l i e r  haem orrhagic  cases  i s  t h a t  re p o r te d  by Hamann. The 
b o y , s ix  months o ld , was one o f  fo u r  who to o k  ch ickenpox. On th e  t h i r d  day 
numerous v e s i c l e s ,  s p e c ia l ly  on th e  fa c e  and h ead , co n ta in ed  b lo o d . The 
anpearance o f c h i ld  was u n s ig h t ly  and a la rm in g ; th e re  was much c e re b ra l 
d e p re ss io n  which a t  one p e r io d  b o rd e red  on coma. R e s tle s s n e s s  and f r e t f u ln e s s  
were prom inent symptoms. There were no v i s i b l e  le s io n s  on th e  mucous membranes 
o r  b le e d in g  from  th e  bow el, stomach o r k id n ey s.
Recovery was com plete in  te n  days.
The ease d e sc r ib e d  by  Schw artz i s  o f  c o n s id e ra b le  i n t e r e s t .  The 
p a t i e n t ,  a boy o f  two and a h a l f  y e a rs ,  was one o f  f iv e  in  a fam ily  who took  
v a r i c e l l a .  On th e  t h i r d  day th e  e ru p tio n  was copious and tended  to  become 
co n flu e n t in  p la c e s .  S ev era l v e s ic le s  were dark  in  co lo u r and round s e v e ra l was 
a p u rp u ric  a re o la .  On th e  f i f t h  day some v e s ic le s  on th e  back  and th ig h s  became 
c o n f lu e n t. V e s ic le s  s t i l l  con tin u ed  to  appear and n e x t day th e  back  and n a te s  
appeared  as one huge b l i s t e r  f i l l e d  w ith  p u rp u ric  serum. V eh ic les  appeared in  
th e  mputh. Severe c o n s t i tu t io n a l  d is tu rb a n c e  was p re s e n t  a l l  th e  tim e. There 
was c o n s id e ra b le  f a u c ia l  pedema and d ia rrh o e a  s e t  ip .
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On th e  seven th  day th e  la rg e  v e s ic le  on th e  back  b u r s t ,  le a v in g  a 
l a r g e  raw s u r fa c e  from  which exuded p u rp u r ic  serum . The f a u c ia l  c o n d itio n  became 
worse and he began to  go dow nh ill. Where th e  sk in  was n o t  p u rp u ric  i t  was 
c y a n o tic . He g ra d u a lly  became com atose and d ied  n e x t day.
Schw artz a p p a re n tly  d id  n o t reco g n ize  th e  c o n d itio n  a t  f i r s t  and 
changed h i s  d ia g n o sis  a f te rw a rd s . He p u t th e  cause o f  death  th u s : "Haemorrhages 
in to  th e  su b d u ra l and a ra c h n o id a l spaces of th e  b r a in  and oedema o f th e  g lo t te s  
r e s u l t i n g  from  p u rp u ra  haem orrhag ica  which had co m p lica ted  th e  v a r i c e l l a . "  He, 
how ever, d id  n o t say  w hether he had a post-m ortem  exam ination  o r how he a r r iv e d  
a t  t h i s  d ia g n o s is .
The case was in  a l l  p r o b a b i l i ty  one o f  haem orrhagic  v a r i c e l l a .
S te rn  makes ou t th a t  v a r i c e l l a  i s  a much more s e r io u s  c o n d itio n  than  i s  
g e n e ra l ly  supposed. He had seen a case in  which th e re  were an inflam m atory  
le s io n  a t  one e lb o w - jo in t ,  m e ta s ta t ic  p a r o t i t i s ,  o t i t i s ,  m u ltip le  ab scesses  and 
i n f i l t r a t i o n  o f th e  r i g h t  lu n g . Post-m ortem  pus was found in  th e  m ediastinum , 
p e r ic a rd iu m , b ro n c h i, sp leen  and k idneys. The organism  p re s e n t was th e  
S taph lococcus A ureus.
The f i r s t  case in  l i t e r a t u r e  in  which th e  scrotum  was a f f e c te d  was 
re p o r te d  by S pivak  in  1895. P a t i e n t  was a h e a l th y  boy, two y ea rs  o ld ;  th re e  
o th e r  c h ild re n  in  th e  fam ily  had o rd in a ry  a t ta c k s  a t  th e  same tim e. From th e  
f i r s t  th e  a t ta c k  was a c u te ; on the  t h i r d  day he was d e l i r io u s  and th e re  was 
red n ess  o f th e  scrotum . This s t a t e  con tinued  fo r  th re e  days d u rin g  which tim e 
th e  red n ess  sn read  on to  th e  l e f t  g ro in . Then a b la c k  p in -h ead  s iz e d  sp o t appeared  
on th e  l e f t  s id e  o f  th e  scro tum , soon fo llow ed  by se v e ra l o th e r  s im i la r  sp o ts  
which a l l  co a lesced  to  form  a d i s t i n c t  d isc o lo u re d  a re a . In  a v e ry  s h o r t  tim e 
deep u lc e r a t io n  o ccu rred . Spivak  saw th e  boy on th e  e ig h th  day o f i l l n e s s  and 
th en  th e  p e n is ,  scrotum  and l e f t  g ro in  were much sw ollen  and te n d e r ,  a d i r t y  
c r u s t  and d e t r i tu s  were p re s e n t on th e  l e f t  s id e  o f th e  scrotum  and th e re  was a 
v e ry  o f fe n s iv e  odour. When th e  c ru s t  was removed i t  was found th a t  u lc e r a t io n  
had  gone so deep as to  expose th e  tu n ic a  a lb u g in ea  o f th e  l e f t  t e s t i c l e .  Pus 
exuded from a sm all opening in  th e  l e f t  g ro in . The bubo was p a in fu l b u t th e
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u lc e r  was n o t .
The b o y 's  g en e ra l c o n d itio n  had a p p a re n tly  n o t s u f fe re d  much.
B ic h lo r id e  wash and iodoform  gauze were used  to  th e  p a r t s .
The b u^ io  was in c is e d  f r e e l y  under ch lo ro fo rm  and th e  c a v i ty  packed
w ith  gauzei Two g ra in s  o f Q uinine were g iven  n ig h t  and m orning f o r  a few days 
o n ly . A fte r  t h i s  tre a tm e n t heed ing  went on s a t i s f a c t o r i l y  and was com plete a t  
th e  end o f f iv e  weeks.
C a n tr e l l  d is c u s s in g  th e  case s a id  he had seen gangrenous le s io n s  fo llo w  
M i l i r i a  R ubra, L ichen P la n u s , P u rp u ra  &c. The le s io n  went t h r o u ^  th e  fo llo w in g  
s ta g e s ,  ery them atous sp o t - papu le  - v e s ic le  -  v e s ic o -p u s tu le  - p u s tu le  w ith
c r u s t  and u lc e r  w ith  a sh en -g ray  slough under th e  b la c k  c r u s t .
Sp ivak  c a l le d  a t te n t io n  to  th re e  p o in ts  in  h is  case  fa )  a s in g le  le s io n
(b ) la rg e  in  s iz e  fc )  on ly  case in  l i t e r a t u r e  where scrotum  was a f f e c te d .
A boy , tw enty-tw o months o ld , came under G r i f f i t h s '  c a re  w ith  Pneumonia 
o f f iv e  d a y s ' d u ra tio n . He was v e ry  i l l  and had  m eningeal s ig n s ;  he reco v e red  
however. D uring h i s  convalescence he developed a d ip h th e r i t i c  t o n s i l l i t i s  and 
fo u r  days l a t e r  m easles developed . Three days a f t e r  the  m easles ra sh  had come 
o u t v e s ic le s  appeared ; some o f th e se  became b u l lo u s .  Some f iv e  days l a t e r  
u lc e r a t io n  had o ccu rred . The u lc e r a t iv e  p ro cess  was alm ost co n fin ed  to  th e  tru n k  
and arms a t  f i r s t .  V e s ic le s  co n tin u ed  to  appear and th e  u lc e r a t io n  extended and 
soon appeared  a^1 over th e  body. Numerous u lc e r s  were p re s e n t .  He r a p id ly  go t 
worse and d ied  on th e  tw e lf th  day o f  i l l n e s s  w ith  s ig n s  o f a broncho-pneum onia. 
N othing ou t o f th e  u su a l was found post-m ortem .
In  t h i s  case th e  gangrenous p ro cess  d id  n o t occur in  th e  u su a l way.
The v e s ic le s  soon became b u l lo u s ;  th e  b u l la e  b u r s t ,  d r ie d  up and were a p p a re n tly
h e a lin g  when u lc e r a t io n  commenced in  th e  erythem atous a reae  which were l e f t  a f t e r  
th e  b u l la e  had b u r s t .
A ll o f th e  u lc e r s  were v e ry  s u p e r f ic i a l  - none o f them were through
th e  s k in -  b u t  most o f them were v e ry  e x te n s iv e  s p e c ia l ly  on th e  sc a lp  and back .
The c h i ld  had always been h e a l th y ;  th e  cause was most p robab ly  g e n e ra l
and lo c a l .
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Lockwood's case o ccu rred  in  a w e ll-n o u r ish e d  h e a l th y  g i r l  two y ea rs  o ld . 
When th e  v e s ic le s  appeared  she was la n g u id , f r e t f u l  and vom ited . Next day a 
dusky re d n e ss  appeared  on th e  tru n k . Around many v e s ic le s  in  t h i s  a re a  r a p id  
u lc e r a t io n  o ccu rred  and s e v e ra l  v e s ic l e s  a l l  over th e  body had become haem orrhagic. 
B leed in g  o ccu rred  from  th e  nose and mouth and c o n tin u ed  d u rin g  th e  whole i l l n e s s .  
The sk in  over th e  r i g h t  g ro in  became p u ffe d  up w ith  a la rg e  e f fu s io n  o f  b lood  
which formed a la rg e  b le b . There was e x tra v a s a t io n  o f  b lo o d  over th e  pubes and 
g e n i t a l s .
In  many o f th e  le s io n s  th e re  was no r e l a t i o n  between th e  haem orrhagic 
and th e  gangrenous ten d en cy , and sk in  which was f r e e  o f v e s ic l e s  was th e  s e a t  o f  
haem orrhage and gangrene a ls o .  On th e  b ack  and f r o n t  o f  th e  tru n k  were la rg e  
p a tch es  where th e  ep iderm is was on ly  a f f e c te d  exposing  dry  p u rp l i s h - r e d  s u r fa c e s .  
The e x tre m it ie s  were f r e e  o f deep u lc e r s  - most were seen on th e  head  and tru n k . 
There was v e ry  o f fe n s iv e  f o è to r .  The eyes soon became a f f e c te d  by  s w e llin g  and 
u lc e r a t io n  o f th e  e y e l id s .  The l a r g e s t  u lc e r s  were o u ts id e  th e  dusky re d  a re a  -  
one on th e  in n e r  a s p e c t o f  th e  l e f t  elbow b e in g  th e  most e x te n s iv e .
R e s tle s s n e s s  was a prom inent symptom. C h ild  d ied  on th e  e i ^ t h  day 
w ith  s ig n s  o f a broncho-pneum onia. There was no exam ination .
The on ly  case on re c o rd  o f gangrenous v a r i c e l l a  accompanied by acu te  
n e p h r i t i s  was re p o r te d  by S i lv e r  in  1897, The boy had had a sev e re  a t ta c k  o f 
g a s t r o - e n t e r i t i s  d u rin g  a v e ry  h o t summer and autumn, b u t  made a good re co v e ry  in  
th e  co u n try .
Marked c o n s t i tu t io n a l  symptoms were p re s e n t  from th e  v e ry  f i r s t .  
R e s tle s sn e s s  was v e ry  marked; a convu lsion  l a s t i n g  tw enty  m inutes o ccu rred . The 
e ru p tio n  was p ro fu se  and th e  eyes and mouth v e ry  much congested .
Gangrenous le s io n s  were p re s e n t on th e  f i f t h  day on th e  r i g h t  s id e  o f
th e  neck . The r i ^ t  p a r o t id  became much sw ollen  and congested . The c h i ld
co n tin u ed  to  g e t w eaker. Blood and serum flow ed f r e e l y  from th e  mouth, th e  gums
b le d  e a s i ly  and th e re  was b lood  and mucus in  th e  s to o ls .  The o u tp u t o f u r in e  was
s c a n ty ; th e re  was abundant albumin and g ra n u la r  c a s t s ,  w h ile  th e  u r in e  was smoky.
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The c o n d itio n  g ra d u a lly  go t w orse; he  vom ited b lo o d  and mucus. The 
w hole c o n d itio n  in  th e  end seemed to  be u raem ic . On th e  e i ^ t h  day o f i l l n e s s  he 
h ad  a sev e re  convu lsion  and d ie d  te n  m inutes l a t e r .  No exam ination  was a llow ed .
The whole h i s to r y  seems to  in d ic a te  t h a t  th e re  was a  la rg e  uraem ic 
elem en t in  th e  case  a l l  a lo n g . How much th e  haem orrhag ic  c o n d itio n  was due to  
th e  uraem ia i s  d i f f i c u l t  to  say .
In  1B98 a w e ll-n o u r ish e d , h e a l th y ,  g i r l  o f  seven months came under 
T u rn e r 's  c a re . She was one o f a  fa m ily  o f  f iv e  who developed v a r i c e l l a .  Prom 
th e  f i r s t  th e  ra sh  was p ro fu se  and co n v u lsio n s  o c c u rre d . On th e  t h i r d  day 
ery them atous p a tch es  appeared  on th e  abdomen and one on th e  in n e r  a sp e c t o f th e  
l e f t  th ig h .  D uring th e  n e x t two days s e v e ra l  pocks had  become deeper and b ro ad e r 
and punched-ou t; in flam m atory  a re o la e  were p r e s e n t .  B o rac ic  o in tm en t was
a p p l ie d ,  b u t  th e  le s io n s  co n tin u ed  to  g e t  l a r g e r  and y e llo w ish  sloughs began to
form .
L a te r  on th e  abdomen became d is te n d e d  and th e  sk in  sh in y .
On th e  e ig h th  day th e  s k in ,  which had been g e t t in g  g ra d u a l ly  d u s k ie r ,
sloughed  ’en m asse ' a c ro ss  th e  abdomen, le a v in g  a  gangrenous a re a  fo u r  and a h a l f  
b y  th re e  and a h a l f  in c h e s , and an o th er on th e  l e f t  s id e  two b y  one and a h a l f  
in c h e s . Each had deep, w e ll-d e f in e d  edges and a y e llo w ish  slough a t  th e  b a se . 
There was much red n ess  and sw e llin g  a l l  round. The c h i ld  r a p id ly  g o t worse and 
d ie d  n e x t day. No post-m ortem .
The c h i ld  was h e a l th y ,  b u t l iv e d  in  a poor d i s t r i c t  under u n h ea lth y  
c o n d itio n s . T urner thou g h t th e  cau sa l agen t in  h is  case was a  compromise of 
H u tc h in so n 's  and G o o d h art's  view s on th a t  p o in t .
The ao p aren t f re q u e n t a s s o c ia t io n  o f  gangrenous v a r i c e l l a  w ith  
tu b e rc u lo s is  was d isc u sse d  in  an a r t i c l e  by Edwards in  1903. He gave some 
d e t a i l s  o f a  case in  a boy tw elve y ea rs  o ld ;  th e re  was much fe v e r  a t  f i r s t  and 
p r a c t i c a l l y  a l l  th e  v e s ic le s  became gangrenous. Although a l l  were surrounded  by 
inflam m atory  a re o la e  th e  degree o f gangrene cou ld  n o t  have been se v e re  as on ly  a 
few u lc e r s  form ed. Recovery was delayed .
S trep to co ccu s  and S taph lococcus Albus were found.
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He had seen  two o th e r  cases  b o th  ending f a t a l l y .
At t h a t  tim e most ev idence  fav o u red  a v e ry  c lo se  a s s o c ia t io n  betw een 
th e  two s t a t e s .  H is own case  was in  a  s c ro fu lo u s  boy. He quoted  th e  case 
d e sc r ib e d  by  A shly and W r i^ t  where th e  c h i ld  d ie d  two months l a t e r  from 
tu b e r c u lo s is .
He though t t h a t  th e  appearance o f  th e  ra s h  gave no in d ic a t io n  a t  a l l  as 
to  w hether gangrene was going  to  occur - and th a t  th e  cause was an overwhelming 
in v a s io n  o f pyogenic o rgan ism s, w h ile  in  o th e rs  i t  was due to  a  tendency  to  
develop  gangrene in  any i l l n e s s  fR otch) shown in  some in d iv id o a ls .
A lthough th e re  was a f a i r  amount o f c l i n i c a l  ev idence in  fav o u r o f some 
d e f in i te  con n ec tio n  betw een th e  two c o n d itio n s  he concluded th a t  th e re  was n o t 
enough to  make any d e f in i t e  s ta te m e n t about th e  A sso c ia tio n  even a lthough  th e  
ev idence anpeared  to  be v e ry  much in  fav o u r o f some a s s o c ia t io n .
K ie ffe r  thou g h t t h a t  gangrenous v a r i c e l l a  was n o t  a s p e c ia l  ty p e  o f 
th e  d ise a se  b u t an i n t e n s i f i c a t i o n  o f  th e  morbid p ro c e ss  due to  lo c a l  and 
g en e ra l ex tran eo u s in f e c t io n .  Gangrenous v a r i c e l l a  was to  v a r i c e l l a  what r u p ia l  
s y p h il id e s  were to  th e  s y p h i l i t i c  exanthem , noma to  th e  acu te  d is e a se s  o f 
c h ild re n  and s u p e r f i c i a l  cu taneous gangrene to  ty p h o id  and o th e r  co n tin u ed  f e v e r s .
He had a caise in  a  g i r l ,  s ix te e n  months o ld  who was h e a l th y  and w ell 
n o u r ish e d . On th e  second day o f  i l l n e s s  th e  c h i ld  was a c u te ly  i l l  and had 
r e s p i r a to r y  t r o u b le s .  Some tw elve v e s ic le s  were la rg e  in  s i z e ,  became a c u te ly  
in flam ed  and surrounded  by a brawny dusky a re o la .  The l a r g e s t  one was c lo se  to  
th e  z ip h o id  and had an a re o la  th re e  in ch es  in  d iam ete r round i t .
On th e  t h i r d  day a l l  th e  v e s ic le s  had  s p h a c e la te d  c r u s t s ;  some o f  
th e se  came o f f  le a v in g  deep u lc e r s  in  th e  f lo o r s  o f  which were dense grey  
m enhranes. The sm a lle r  ones r e ta in e d  th e  c ru s ts  and from each came heavy 
g reen ish  pus.
D uring th e  n e x t fo u r  days u lc e r a t io n  co n tin u ed  so r a p id ly  in  th e  
l a r g e s t  u lc e r  th a t  he was a f r a id  th e  u lc e r  was going to  p e r f o r a te  in to  th e  
abdominal c a v i ty .  Seven days a f t e r  gangrene had  s e t  in  “Üie c r u s ts  came o f f  th e
19
s m a lle r  u lc e r s  ^vhich d r ie d  up w h ile  th e  la r g e r  ones a l l  c le a re d  up and h e a l in g  
commenced.
She ra n  a  te m p era tu re  a l l  th e  tim e betw een 100^ in  th e  m orning and 
104*5® in  th e  even ing . H ealing  was v e ry  slow ; i t  was fo u r  weeks b e fo re  th e  
l a r g e s t  u lc e r  h e a le d .
H is tre a tm e n t c o n s is te d  o f h o t c a rb o l is e d  packs u n t i l  th e  sloughs 
had c le a re d  up and th en  an a n t i s e p t i c  d re s s in g . Bromine was used  once w ith  good 
e f f e c t .  The c l i n i c a l  p o in ts  h e  observed  were t h a t  u lc e r a t io n  co n tin u ed  as lo n g  
as th e  v a r i c e l l a  advanced and as soon as i t  d e c l in e d , th e  u lc e r s  c le a re d  up 
and sp read  no f u r th e r ;  and a lso  th e  co lo u r and appearance o f  th e  slough in  th e  
l a r g e s t  u lc e r  resem bled  membrane on a s u r fa c e  wound which had  become in f e c te d  
w ith  th e  B a c i l lu s  D ip h th e r ia s . A c h i ld  co n v a le sc e n t from  D ip h th e ria  had been 
in  th e  same room as h i s  p a t ie n t  b u t s e v e ra l c u l tu r e s  from th e  u lc e r s  re v e a le d  
th e  p re sen ce  o f  S taph lococcus Aureus and S trep to co ccu s  o n ly .
K ie f fe r  d is c u s s in g  th e  s u b je c t  s a id  t h a t  th e re  m ight be  num erous, 
v e ry  few o r o n ly  one le s io n  as in  Spivak*s c a se ; and th a t  gangrene m ight occur 
in  sk in  q u i te  f r e e  o f  v a r i c e l l a  le s io n s  as in  Lockwood’s ca se .
He concluded th a t  gangrene u s u a l ly  o ccu rred  in  th e  p resen ce  o f 
marked p h y s ic a l d e t e r io r a t io n ,  t h a t  tu b e r c le ,  a y i ^ i l i s  and r i c k e t s  were th e  
commoner p re d isp o s in g  cau ses . Under such c o n d itio n s  gangrenous v a r i c e l l a  
developed e i th e r  as a  lo c a l  o r g en e ra l in f e c t io n .  Most cases  were due to  lo c a l  
in f e c t io n  o f th e  pS,pk by  v i r u l e n t  pyogenic o rgan ism s. This secondary  in f e c t io n  
in  most was due to  S tap h lo co cc i and S tre p to c o c c i and o c c a s io n a lly  th e  B a c i l lu s  
D ip h th e ria s .
Gangrene a lso  o ccu rred  in  h e a l th y  c h i ld re n .
The p a r t  p lay ed  by  tu b e rc le  was n o t  d e f in i t e  -  i t  p ro b ab ly  caused 
d im in ished  r e s i s ta n c e  and th u s  allow ed th e  in f e c t in g  organism s more scope.
S ep ticaem ia , pyaem ia and secondary  j o i n t  a f f e c t io n s  m ight o ccu r.
K ie ffe r  c o l le c te d  f o r ty  th re e  cases  in  ?diich o ccu rred  tw enty  n in e  
d ea th s  b u t  he th o u g h t tu b e rc u la r  d is e a se  was th e  r e a l  cause in  s e v e ra l o f 
th e se  c a se s .
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Blacldiam had  a  case  in  a g i r l  f iv e  months o ld ;  th e re  were marked 
symptoms from  th e  b eg in n in g  o f  th e  i l l n e s s .  Pour o th e r  c h i ld re n  had o rd in a ry  
a t ta c k s  a t  th e  same tim e . The e ru p tio n  was p ro fu s e ;  s e v e ra l  v e s ic l e s  were 
la rg e  in  s i z e .  During th e  n e x t th re e  days th e se  l a r g e  v e s ic le s  became 
p u s tu la r  and a dusky r e d  a re o la  appeared  round  each . Brownish c r u s ts  form ed 
under which c i r c u l a r ,  s h a rp ly  edged u lc e r s ,  w ith  sloughy  b a s e s ,  were 
found .
On th e  seven th  day an a x i l l a r y  abcess form ed; t h i s  was a s t r e p to c o c c a l  
lym phatic  in f e c t io n  from  a  la rg e  p u s tu le  on th e  a n t e r io r  a x i l l a r y  l i n e .
The u lc e r s  and abcess to o k  a  lo n g  tim e to  h e a l .
The c h i ld  was v e ry  h e a l th y  and in  th e  end made a  good re c o v e ry .
D uring th e  same epidem ic he saw two o th e r  p a t ie n ts  who had v e ry
marked c o n s t i tu t io n a l  d is tu rb a n c e  and p ro fu se  ra s h e s  w ith  e x c e ss iv e  p ru r ig o  b u t
th e re  were no u lc e r a t iv e  le s io n s  a t  a l l .
One o f  th e  few haem orrhagic cases  in  l i t e r a t u r e  i s  t h a t  reco rd ed  by
Bundle. P a t ie n t  was a boy, two y ea rs  o ld ,  who had  always been in  good h e a l th .
When seen on th e  t h i r d  day o f  i l l n e s s  th e re  were about a hundred v e s ic le s  
v i s i b l e .  On th e  second day th e  p a re n ts  saw some b le e d in g  in to  a few o f th e  
v e s ic l e s .  On th e  t h i r d  day th e  fo llo w in g  haem orrhag ic  le s io n s  were p r e s e n t .
(a )  P e te c h ia e  and ecchymoses s c a t t e r e d  somewhat p ro fu s e ly  over th e
tru n k , sh o u ld e rs , th ig h s  and le g s  -  most marked over th e
sacrum , c r e s ts  o f th e  Ileum  and t h i ^ s .
(b )  V e s ic le s  and p u s tu le s  a l l  o f  a  p u rp lis h  hue and exuding a  san io u s
f l u i d  on in c is io n .
( c )  The b ases  o f  ru p tu re d  v e s ic le s  and p u s tu le s  p re se n te d  a haem orrhagic
i n f i l t r a t i o n  which cou ld  n o t be o b l i t e r a t e d  by f l u i d s .
The c o n ju n c tiv a l and v i s ib l e  mucous membranes were c le a r  a t  t h a t  p e r io d  
and th e  g e n e ra l c o n d itio n  s u r p r is in g ly  good -  he had no symptoms a t  a l l .
Cutaneous haem orrhages con tin u ed  to  appear and on th e  fo u r th  day an 
a re a  o f subcutaneous e x tra v a s a tio n  o f  b lo o d , two in ch es  in  d ia m e te r , o ccu rred  
c lo s e  to  th e  l e f t  h ip ;  a  few h ou rs l a t e r  a s im i la r  le s io n  was found over th e  r i g h t
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sh in  and tow ards th e  end o f th e  same day a la rg e  e x tra v a s a t io n  was found under 
th e  o c u la r  c o n ju n c tiv a  o f th e  r i g h t  eye. There soon o ccu rred  b la c k  haem orrhag ic  
s ta in in g  o f th e  l i p s  and gums. D uring th a t  n ig h t  r e s t l e s s n e s s ,  d e l ir iu m , and 
c a rd ia c  d e o re ss io n  were p re s e n t  and he g ra d u a lly  sank  and d ie d  on th e  morning o f 
th e  f i f t h  day. No exam ination  was p e rm itte d .
The boy had  been  v a c c in a te d  s u c c e s s fu l ly  in  th re e  p la c e s  s i x t e e n  
months b e fo re  t h i s  i l l n e s s  ; haem orrhag ic  sm allpox was e a s i l y  excluded  from  th e  
d ia g n o s is . There was no h i s to r y  o f h aem o p h ilia  and th e  c o n d itio n  was n o t 
p u rp u r ic .
Commenting on t h i s  ty p e  o f  c a se , Bundle s a id  one may n o t uncommonly g e t 
p ap u les  w ith  a  v i o l e t  t i n t  and a  few in t r a v e s ic u l a r  haem orrhages b u t cases  l i k e  
th e  above were f o r tu n a te ly  v e ry  r a r e l y  seen .
B e r o u i l l i  and Baader had cases  w ith  p e te c h ia l  prodrom al r a s h e s .
G a ll ia rd  had  seen  e p i s t a x i s ,  w h ile  Comby had a case  in  a  g i r l  e i ^ t  y e a rs  o ld  in  
which th e re  was a  p u rp u ra  fo llow ed  by haem orrhagic v e s i c l e s ,  ecchymoses in  r i g h t  
i l i a c  f o s s a ,  pem phigoid b u l la e  and marked p r o s t r a t i o n  ending  in  dea th  on th e  
e ig h th  day.
He a ls o  quoted  th e  cases  re n o r te d  by  Andrew and B o lle s to n .
A nother haem orrhagic case came under P o r t e r 's  c a re  a  few months l a t e r .
A g i r l ,  t h i r t e e n  y ea rs  o ld , had been tro u b le d  w ith  an i r r i t a b l e  p a p u la r  eczema o f 
fa c e  and backs o f  th e  h an d s, s p e c ia l ly  on th e  fo re h e a d , nose  and cheeks, f o r  a 
few days b e fo re  v a r i c e l l a  developed. She had  acu te  a n te r io r  p o l io m y e l i t i s  when 
fo u r  y ea rs  o ld ,  b u t  had o th e rw ise  been h e a l th y .  V acc in a tio n  had been u n su c c e ss fu l 
th re e  tim es in  in fa n c y , b u t i t  had taken  in  two p la c e s  f iv e  y ea rs  ago.
There were prodrom al symptoms f o r  th re e  days and then  a  v e ry  p ro fu se  
g en era l e ru p tio n  came o u t. Three a reae  o f c o n flu e n t v e s ic l e s  soon appeared  on th e  
fa c e  and n eck . V e s ic le s  con tin u ed  to  appear and on th e  f i f t h  day th e  fa c e  was 
sw ollen  and haem orrhage had  taken  p la c e  in to  th e  th r e e  co n flu e n t a re a e . She 
n r  ©sen te d  an a larm ing  appearance , b u t  f e l t  w e ll and had no symptoms. Things 
q u ie te n e d  down a f t e r  t h i s  and convalescence was u n e v e n tfu l. C ru s ts  formed on a l l
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th e  v e s ic le s  and th e  th r e e  on th e  la rg e  c o n f lu e n t v e s ic l e s  d id  n o t f a l l  o f f  fo r  
fo u r  weeks.
A mask o f c a rb o l is e d  v a s e l in e  was used  on th e  fa c e  and th e  body sponged 
down w ith  one in  s ix ty  c a rb o l ic  lo t io n  f r e q u e n t ly .
One v e s ic le  a t  th e  l e f t  n ip p le  was b u llo u s  in  n a tu re .  On t h i s  s c a r  and 
on one o f  th e  c o n f lu e n t v e s ic l e  s c a r s  k e lo id s  developed l a t e r .
W atson 's  case was in  a boy , f iv e  y ea rs  o ld ,  who was h e a l th y  b u t v e ry
nervous and who had had  d ip h th e r ia  a year b e fo re .  An o rd in a ry  v e s ic u la r  e ru p tio n
appeared  a t  f i r s t .  On th e  t h i r d  day he com plained o f p a in  in  th e  r i g h t  g ro in .
Next day an i r r e g u l a r ly  shaped ery them atous p a tch  was v i s i b l e  in  th e  g ro in . This
p a tc h  sp read  r a p id ly  and in  t h i r t y - s i x  h ou rs reach ed  to  th e  u m b ilic u s , scrotum  
and th e  l e f t  g ro in . The scrotum  was sw ollen  th re e  tim es i t s  norm al s iz e .  A b leb  
form ed in  each g ro in .
Watson though t i t  was a good p ic tu r e  o f e r y s ip e la s .
On th e  te n th  day a gangrenous c o n d itio n  appeared  on th e  scrotum . A 
p a tch  o f gangrene a ls o  appeared  a t  th e  b le b  in  th e  l e f t  g re in .  These a rea e  were 
e x c ise d ; h e a l in g  u l t im a te ly  to o k  p la c e  and was com plete in  f i f t y  days. Hydrogen 
p e ro x id e  and b o r ic  a c id  s o lu t io n  were u s e d ..  Only about o n e - th i rd  o f  th e  
scro tum  rem ained .
C o n s t i tu t io n a l  d is tu rb a n c e  was sev ere  and c h i ld  re q u ire d  f r e e  
s t im u la t io n .
G oodall quo ted  a case by  K reuzeder in  which c e l l u l i t i s  o f th e  arm 
fo llow ed  by  com plete s lo u g h in g  o f th e  arm, o ccu rred  in  a  c h i ld  n in e  months o ld , 
w ith  a  f a t a l  i s s u e .
A lexander had  a boy two and a h a l f  y ea rs  o ld  who developed v a r i c e l l a  
when he was co n v a lesc in g  from whooping-cough and broncho-pneum onia. He a lso  
s u f fe re d  from  a c t iv e  tu b e rc u la r  p e r i t o n i t i s .
Round each v e s ic le  th e re  was an in te n s e  a r e o la ;  on th e  abdomen each 
v e s ic le  was haem orrhagic w h ile  above th e  knees and on th e  arms were s e v e ra l 
cu taneous ecchym oses. There was some i n t e s t i n a l  haem orrhage, b u t  he th o u g h t i t  
Was due to  th e  lo c a l  i n t e s t i n a l  c o n d itio n .
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S e v e ra l v e s ic le s  s loughed  so t i ia t  a  gangrenous c o n d itio n  e x is te d  as w e ll .  
He made a good re c o v e ry  from  th e  co m plica ted  v a r i c e l l a  a t ta c k  b u t  was o f  course  
s t i l l  l e f t  w ith  th e  tu b e rc u la r  l e s io n .
The case o f haem orrhagic v a r i c e l l a  r e p o r te d  by  E l l i o t  has many 
in t e r e s t i n g  f e a tu r e s .  Three boys in  one fam ily  developed v a r i c e l l a  a t  th e  same tim e. 
On th e  fo u r th  day one o f them, fo u r  y ea rs  o f  age , had  p a in  in  h i s  stom ach, d id  n o t 
s le e p  w e ll a t  n ig h t  and n e x t morning vom ited b lo o d  - m ostly  c lo t te d .
When E l l i o t  saw him then  th e  v e s ic le s  were h e a l in g ;  th e  e ru p tio n  had 
n o t been p ro fu se  b u t  p e te c h ia e  and ecchymoses had  by  t h i s  tim e appeared  a l l  o v e r, 
th e  form er c h ie f ly  on th e  f a c e ,  c h e s t and abdomen, th e  l a t t e r  g e n e ra l ly  
d i s t r i b u te d  over th e  s c a lp  and low er lim b s . The p e te c h ia e  were p in  head in  s i z e ,  
p u rp le  and in  la rg e  num bers. The l a r g e s t  ecchymoses were on th e  le g s  and th ig h s ,  
f i f t e e n  to  tw enty  in  number. In  th e  mouth f iv e  c i r c u la r  haem orrhagic  a re a e ,  o f a 
deep p u rp le  h u e , were v i s i b l e  on th e  under su r fa c e  o f th e  tongue n e a r  th e  edge.
There were p a r t i a l l y  h e a le d  v e s ic le s  on th e  cheeks and dorsum o f  th e  tongue* The 
t o n s i l s  were la r g e ,  dusky ra d  in  co lo u r and on each were fo u r  to  s ix  d is c r e te  
haem orrhagic  s p o ts  s im i la r  to  th o se  on th e  tongue . The h e a r t  and lu n g s  were 
norm al b u t  th e  abdomen was s l i g h t l y  d is te n d e d  and te n d e r  in  th e  e p ig a s tr iu m .
Glands a l l  over th e  body were palpab le*  The boy f e l t  w e ll ; e a r ly  in  th e  day he
passed  c lo t te d  and re d  b lo o d  by th e  bow el. The u r in e  co n ta in ed  album in , and b lood
m ic ro sc o p ic a lly .
Next day a  few more f r e s h  a re a e  had  appeared  on th e  in s id e  o f th e  cheeks
and on th e  h a rd  p a l a te ,  about -h a l f  th e  s iz e  o f  th o se  on th e  tongue*
On th e  sev en th  day th e  v e s ic le s  on Üie tongue had alm ost h e a le d . Two 
f r e s h  haem orrhagic s p o ts  appeared  on th e  low er l i p .  2hose on th e  t o n s i l s  had 
become c o n f lu e n t;  h e re  and th e re  were b reak s  on th e  s u r fa c e  which exposed th e  
mucous meTtbrane w ith  b lo o d  ad h eren t to  i t .  The u r in e  was c l e a r e r ,  b u t  th e re  were 
s t i l l  c lo t s  in  th e  s to o ls .
A tracheotom y had to  be done th a t  morning to  p rev en t him choking by a 
p ie c e  o f gum which he had in a d v e r te n t ly  swallowed. He was r e s t l e s s  d u ring  th a t  
n ig h t ,  b u t th e  tube d id  n o t appear to  u p se t him much. Next day he f e l t  w e ll .
The u r in e  was c l e a r e r ;  a  p in  head  s iz e d  haem orrhagic sp o t was now v i s ib l e  on th e  
c o n ju n c tiv a  o f  th e  l e f t  low er e y e l id  and a s im ila r  one im m ediately  below th e  i r i s .
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The ecchymoses on th e  s c a lp  and le g s  had begun to  fad e  w h ile  th e  sp o ts  on th e  
tongue and cheeks were p r a c t i c a l l y  h e a le d . On th e  fo llo w in g  day, th e  n in th  o f 
h i s  i l l n e s s ,  th e  s to o ls  and u r in e  were c l e a r .  3be p e te c h ia s  were fa d in g  and 
dusky in  c o lo u r , w h ile  th e  t o n s i l s  were l e s s  sw o llen  and c le a n e r .  The boy 
seemed b r ig h t  and w e l l ,  and a t  n ig h t  anpeared  to  f a l l  in to  a  n a tu r a l  s le e p ,  b u t  in  
h a l f  an hour he woke up , had  a s l i g h t  co n v u ls iv e  s e iz u re  in  which he p u t h is
hands up to  h i s  head  and p assed  in to  a g e n e ra l spasm and was dead in  two o r
th re e  m in u tes . An exam ination  was u n fo r tu n a te ly  n o t  a llow ed .
The b lood  in  th e  u r in e  in  t h i s  case  was from  th e  b la d d e r ;  a smear f i lm  
was l i k e  an o rd in a ry  b lo o d  f i lm .
E l l i o t  observed  no change in  th e  c o a g u la b i l i ty  o f  th e  b lood  when he d id  
th e  tracheo tom y , and was o f  th e  o p in io n  th a t  th e  i s s u e  d id  n o t depend on th e
amount o f  b lo o d  l o s t  b u t  on ü ie  s i t e  o f  th e  haem orrhage. He r e f e r r e d  to  th e
cases r e p o r te d  by R undle , P o r te r ,  Andrew, R o lle s to n ,  Hamann, Comb y and A lexander.
fie th o u g h t v a r i c e l l a  was n o t such a  b en ig n  d is e a s e  as most were in c l in e d  
to  th in k ,  b ecau se  d ea th s  o ccu rred  from gangrene , e r y s ip e la s ,  pyaem ia, n e p h r i t i s ,  
b r o n c h i t i s ,  broncho-pneum onia and p a r o t i t i s .
These th re e  cases  r e p o r te d  by B undle , P o r te r  and E l l i o t  g iv e  a  good
c l i n i c a l  p ic tu r e  o f  th e  haem orrhagic form o f  v a r i c e l l a  and would have been  more
o r l e s s  com plete had th e re  been some g a s t ro  - i n t e s t i n a l  b le e d in g .
A case o f  D e rm a titis  Gangrenosa Infantum  was observed  by Adamson in  a
c h i ld  one year o ld . Gangrenous u lc e r a t io n  o ccu rred  about fo u r weeks a f t e r  an 
a t ta c k  o f v a r i c e l l a .  The u lc e r s  w ere a l l  o v e r , b u t  c h ie f ly  on th e  low er back  
where tw elve  la rg e  u lc e r s  were p re s e n t .  This c o n d itio n  had  been p re s e n t  f o r  two 
weeks when he f i r s t  saw th e  c h i ld ;  th e  c h i ld  v e ry  soon d ie d . There was n o th in g  
o f  unusual i n t e r e s t  d isco v ere d  a t  th e  exam ination .
The c h ie f  p o in t  o f  i n t e r e s t  in  th e  case  was t h a t  th e  B a c i l lu s  Pyocyaneus
was p re s e n t  in  c u l tu re s  from  th e  le s io n s  as w e ll as S ^ e p to c o c e u s  and 
S tap h lo co ccu s. E h le rs , Hitschmann and K re ilic h  h as  found th e  same organism .
P a lp e b ra l gangrene in  v a r i c e l l a  must be v e ry  r a r e  as on ly  fo u r  cases  
a re  in  l i t e r a t u r e  a t  p re s e n t .  R o lle s to n  re p o r te d  one in  a h e a l th y  boy s ix te e n
months o ld . S c a r le t  f e v e r  and v a r i c e l l a  were p re s e n t  a t  th e  same tim e. One
25
v e s ic l e  over th e  e x te rn a l  can thus o f th e  r i g h t  eye had been  s c ra tc h e d . The l i d s  
became oedem atous. The fo llo w in g  day th e  oedema was l e s s  b u t  a p a teh  o f gangrene 
anpeared  and sp read  along  th e  low er e y e l id .  The whole s u r fa c e  o f th e  low er l i d  
was in v o lv ed ; th e  s l o u ^  s e p a ra te d  exposing  m uscle ; th e re  was no f o e to r .  The 
wound h e a le d  s a t i s f a c t o r i l y .
R e s tle s sn e s s  and f r e t f u l n e s s  were p r e s e n t .  The s to o ls  were lo o se  and 
g reen . S taph lococcus and S trep to co ccu s  were found in  c u l tu r e .
R o lle s to n  quoted  th r e e  cases  by  Rraner, I s o l a  and Homer.
In  t h i s  case th e re  was o n ly  one gangrenous le s io n .  No ev idence o f 
tu b e rc le  was found and th e  h i s to r y  was good.
î&iowles made an ex h a u s tiv e  sea rch  in  th e  l i t e r a t u r e  on t h i s  s u b je c t  and 
c l a s s i f i e d  th e  cases  th u s : -
fa )  V a r ic e l la  w ith  haem orrhagic  le s io n s .
Of t h i s  ty p e  were th e  cases  n o te d  by Hamann, Andrew and Cronk. In  
th e se  cases  haem orrhage to o k  p la c e  in to  th e  v e s ic l e s .
(b )  V a r ic e l la  w ith  haem orrhagic  and gangrenous le s io n s .
Gangrene fo llo w s haem orrhagic le s io n s  in  t h i s  c la s s  o f  c a se s . C rocker 
had one o f t h i s  ty p e  and f&iowles quoted two cases  o f  Demme ^  s , one in  
a  boy th re e  y ea rs  o ld . 0^ th e  second day o f i l l n e s s  he vom ited 
b lo o d -s tre a k e d  m asses and th e  v e s ic le s  became a  d i r t y  g rey  c o lo u r.
Next morning "üie co lou r was v i o l e t .  Haemorrhage a ls o  o ccu rred  from 
th e  bow el. S ev era l v e s ic le s  became c o n flu e n t and b lu is h -b la c k  in  
c o lo u r. C ra e te r ifo rm  u lc e r s  form ed. The c h i ld  d ie d ; n o th in g  
u n u su a l was found post-m ortem .
The second case was in  a boy , two and a  h a l f  y ea rs  o ld ,  
who had j u s t  reco v e re d  from p e r tu s s i s  and who had pulm onary t r o u b le .
V e s ic le s  b eh in d  th e  e a rs  became v i o l e t  c o lo u re d , th o se  on 
th e  abdomen and c h e s t had a v i o l e t  a re o la .  Numerous sm all gan ­
grenous le s io n s  o ccu rred  on th e  f a c e ,  c h e s t and abdomen. The c h i ld  
reco v e re d .
(c )  V a r ic e l la  o f th e  u su a l type b u t  a s s o c ia te d  w ith  p e te c h ia l  r a s h e s .
These ra sh e s  u s u a lly  p recede th e  v e s ic u la r  e ru p tio n . S to r e r ,  Baader 
and B erard  and De L a v it d e sc rib e d  such c a se s .
In  S to re r* s  case  th e re  were v ib ic e s  on th e  fo reh ead  and l e f t  
tem ple o f a  brow nish venous c o lo u r, p e te c h ia e  on th e  g lu te i  and 
b r ig h t  re d  a re o la  round some o f th e  p u rp u ric  s p o ts .  V e s ic le s  
anpeared  w ilh  th e  above. Death o ccu rred  sudden ly ; th e re  was n o th in g  
post-m ortem .
B lu ish  erythem ® .w ith sm all p e te c h ia e  s c a t te r e d  th r o u ^ o u t  
i t  p receded  th e  v a r i c e l l a  e ru p tio n  by th re e  or fo u r  days in  B a a d e r 's  
case  w h ile  in  B erard  and De D avit * s th e re  was m a la ise  and r e s t l e s s n e s s  
f o r  a day fo llow ed  by  a g en e ra l p e te c h ia l  r a s h ,  most marked in  th e
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n eck , c h e s t ,  hypogastrium  and g e n i ta l s .  T r^o days l a t e r  th e re  was 
e p i s t a x is  and some days l a t e r  th e  v a r i c e l l a  ra sh  came o u t. P a t ie n t  
was a boy over s ix  y ea rs  o ld .
(d )  V a r ic e l la  w ith  haem orrhages from  th e  stom ach, bowel and k idneys.
In  t h i s  c la s s  a re  found th o se  d e sc rib e d  by Andrew, Hoffman and 
Demme. Hoffman had a case w ith  haem orrhag ic  n e p h r i t i s  o c c u rr in g  
on th e  seven th  day o f  a sev e re  a t ta c k .
Demme had one case w ith  haem atem esis and a second in  a 
c h i ld  one and a h a l f  y ea rs  o ld . This c h i ld  had  haem atem esis and 
m alaena fo llo w ed  e ig h te e n  hours l a t e r  by a v a r i c e l l a  ra s h .
( e )  Gangrenous non-haem orrhagic  v a r i c e l l a .
In  t h i s  c la s s  a re  th e  cases  d e sc rib e d  by H u tch in son , S to k e s , Fagge, 
B u ch le r, Payne, Woodward, Barlow , &c.&c.
Gangrene o ccu rs  in  th e se  cases  w ith o u t th e  e x h ib it io n  
o f any haem orrhagic s t a t e  a t  a l l .
He had a  c a s e , in  a  h e a l th y  boy two and a  h a l f  y ea rs  o ld ,  in  which th e
c le a r  v e s ic l e s  became cloudy and were haem orrhagic te n  to  tw elve h o u rs  a f t e r
coming o u t. V e s ic le s  appeared  in  th e  mouth and fa u c e s  and p ro b ab ly  a ls o  in  th e
la r]m x  as he became croupy b e fo re  death  o ccu rred . Gangrenous le s io n s  developed 
a l l  over th e  body.
Knowles concluded t h a t  th e re  was a  t r u e  v a r i e ty  o f  haem orrhagic 
v a r i c e l l a  and th a t  i t  m ight go on to  th e  gangrenous ty p e  * t h a t  th e  v iru le n c e  o f 
in f e c t io n  and th e  r e s i s ta n c e  o f  th e  p a t i e n t  were th e  in p o r ta n t  f a c to r s  in  
d e te rm in in g  th e  issu e*  t h a t  a  t r u e  form o f  gangrenous v a r i c e l l a  e x is te d  in  which 
th e  v e s ic le s  became p u ru le n t and then  gangrene , u s u a lly  o f  an ecthym atous o r 
im p e tig in o u s  ty p e , o ccu rred .
He t h o u ^ t  th e  term  D e rm a titis  Gangrenosa Infantum  ought to  be used 
w hether th e  gangrene fo llo w ed  v a r i c e l l a  o r n o t .
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E tio lo g y .
T u b e rc u lo s is ,  c o n g e n ita l s y p h i l i s  and r i c k e t s  a re  th e  more common 
p re d isp o s in g  cau ses . These p ro b ab ly  a c t  by lo w erin g  th e  c h i l d 's  v i t a l i t y .  Rie 
m a jo r i ty  o f c h i ld re n  who develop gangrenous le s io n s  a re  b a d ly  n o u r ish e d , l i v e  in  
th e  po o rer d i s t r i c t s  am idst d i r t  and grime and a re  always in  u n h ea lth y  and 
un h y g ien ic  su rro u n d in g s and c o n d itio n s . There i s  no doubt th a t  th e se  i l l - c a r e d -  
f o r  and n e g le c te d  c h ild re n  a re  p re d isp o se d  to  th e  s e v e re r  form  by such . B uch ler 
a s c r ib e s  such c o n d itio n s  to  be th e  cause in  h i s  ca se .
Gangrenous le s io n s  a ls o  occur in  h e a l th y ,  w e ll -c a re d - fo r  c h ild re n  as 
w e ll .  We must p u t t h i s  down to  th e  e x h ib it io n  o f an id io sy n c ra sy  on th e  p a r t  o f 
th e  p a t i e n t  o r to  th e  f a c t  t h a t  c e r ta in  peop le  show a d i s t i n c t  tendency  to  
develop  th e  s e v e re s t  form o f each and any d ise a se  th e y  may chance to  develoo .
I t  i s  n o t always in  th e  b a d ly  n o u rish ed  s c a r l e t  f e v e r  p a t i e n t  t h a t  one 
g e ts  th e  s e p t ic  th r o a t  w ith  s loug h in g  o f th e  t o n s i l s ,  u v u la  o r s o f t  p a l a te ;  th e  
h e a l th y  perso n  may develop gangrene o f th e  lung  in  pneumonia or gangrene o f  th e  
annendix .
Gangrenous v a r i c e l l a  i s  n o t a s p e c ia l  d is e a s e ;  i t  shou ld  be c o n s id e re d  
as th e  s e v e re s t  form  o f  an o th e rw ise  u s u a lly  ben ign  exonthem. P rev io u s  i l l n e s s  
le a v in g  a c h i ld  d e b i l i t a t e d  from  pro longed  fe v e r  o r sev e re  toxaem ia must 
n e c e s s a r i ly  p re d isp o se  to  a sev e re  e x a c e rb a tio n . S ev era l cases  a re  in  l i t e r a t u r e  
where pneum onia, g a s t r o - in t e s t i n a l  d is tu rb a n c e , d ip h th e r ia ,  and whooping cough 
seemed to  p re d is p o se . I t  i s  w e ll reco g n ise d  th a t  s c a r l e t  f e v e r  p a t ie n ts  te n d  to  
develop  s e v e re r  a t ta c k s  as a r u le .
Local causes a re  p re s e n t  much more f r e q u e n t ly  than  g en e ra l ones. The 
f a c t  th a t  in  th e  la rg e  p ro n o rtio n  o f c a se s , on ly  a l im i te d  number o f  gangrenous 
le s io n s  o ccu r, shows t h i s .  There seems to  be no doubt t h a t  a c h i ld ,  re c o v e rin g  
from  one o f th e  e ru p tiv e  fe v e rs  o r some sk in  e ru p tio n ,  always ten d s  to  develop 
a  sev e re  a t ta c k .  This i s  w ell seen in  s c a r l e t  f e v e r  p a t ie n ts  and in  th e  case 
re o o r te d  by P o r te r .  The skin in  a l l  such cases  i s  p ro b ab ly  in  a to x ic  s t a t e  and 
unab le  to  o f f e r  i t s  u su a l r e s is ta n c e  to  o u ts id e  in f e c t io n .
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D ir ty  c lo th e s  in  c o n ta c t w ith  th e  e ru p tio n  must le a d  to  in f e c t io n  o f
th e  p a r t s  in  c o n ta c t ,  s p e c ia l ly  i f  th e re  be much ru b b in g .
The most common lo c a l  cause i s  p ro b ab ly  s c ra tc h in g  w ith  d i r t y  f in g e r  
n a i l s .  I  have no doubt th a t,  t h i s  was th e  cause in  my f i r s t  c a se , w h ile  in  th e
second case under my care  I  had  good reaso n  to  b e l ie v e  t h a t  th e  gangrenous le s io n  
commenced in  a p a r t  which had  a  s h o r t  tim e p re v io u s ly  been th e  s e a t  o f  an acu te
in flam m atory  p ro c e s s . Gangrene seems l i a b l e  to  occur th u s ,  in  a p a r t  which has
been  in f e c te d  w ith  pyogenic organism s im m ediately  b e fo re .
L o c a li ty  in  a  g e n e ra l ra sh  seems to  have some p re d isp o s in g  in f lu e n c e  in
c e r t a in  c a se s . Thus gangrene a l t h o u ^  i t  may occur in  any p a r t  in  v a r i c e l l a ,  
u s u a l ly  o ccu rs  on th e  b u t to c k s ,  th ig h s  and low er back  and l e s s  f r e q u e n t ly  on th e  
s c a lp .
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P A T H O L O G Y .
The cause o f  v a r i c e l l a  rem ains unkno^vn. G eneral o p in io n  fav o u rs  an 
in f e c t io n  by some m icro-orgpnism  b u t t h i s  has n o t been d e f i n i t e l y  d isco v e re d  
y e t  a lthough  p ro to z o a  and u n ic e l lu l a r  organism s have been d e sc r ib e d  by 
P f e i f f e r  and De K o rte ,
There i s  a g e n e ra l concensus o f  o p in io n  th a t  th e  haem orrhagic and 
gangrenous fo m s  are due to  secondary  in f e c t io n .  There are  too  few cases  on 
l i t e r a t u r e  o f  the  haem orrhagic type to  say any th ing  d e f in i t e  about th e  p a th o ­
lo g y  o f  t h a t  v a r i e ty .  The in f e c t io n  i s  m ost p ro b ab ly  a g e n e ra l one.
V arious organism s have been found in  the  le s io n s  p r e s e n t  in  the  
gangrenous c a s e s .  S trep to co ccu s  Pyogenes and S taph lococcus Pyogenes Aureus 
have been found in  many cases  e i t h e r  in  pu re  c u l tu re  o r  m ixed . (Adamson, 
R o lle s to n , K ie f f e r ,  Edwards, Baudouin and Wickhsm) Adamson found B a c i l lu s  
Pyocyaneus p r e s e n t  in  one case m:^ed w ith  S trep to co ccu s  and S tap h lo co ccu s , 
E h le rs  d isco v e re d  th e  ssme b a c i l lu s  in  two o f  h is  cases  as d id  Hitschmann and 
K re ib ick  a l s o ,  (C ro ck e r) .
K rju k o ff found the  B a c i l lu s  D iphtheria©  p re s e n t  in  th e  b lood  s ta in e d  
pus from th e  u lc e r a t in g  sk in  le s io n s , .  The ssme b a c i l lu s  has been found by 
Labbe, Demarque and D e tt in g e r .  (K now les).
U n til  the  P atho logy  o f  uncom plica ted  v a r i c e l l a  i s  known however we 
are  l i k e ly  to  rem ain in  th e  dark  as to  the  t ru e  n a tu re  o f  th e se  two com­
p l i c a t i o n s  ,
Much has been w ritten  and sa id  about the frequent a sso c ia tio n  o f  
tu b ercu lo s is  and gangrenous chickenpox but no one has so fa r  found any 
tuberculous cond ition  in  any o f  the le s io n s .  H is to lo g ic a l and b a c te r io lo g ic a l  
exsm inations in  severa l cases have been n e g a tiv e . Barlow f i r s t  drew a tten tio n  
to  the SLSSOciation o f the two d is e a s e s .  He however did not la y  too much s tr e s s  
on the fin d in g  o f  tuberculous le s io n s  in  h is  c a se s . I f  tu b ercu lo s is  was the 
cause o f  gangrene occurring in  chickenpox then we should see numerous cases o f
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gangrenous v a r i c e l l a  in  every  epidem ic b u t  we do n o t .
Post-m ortem  e x a n in a tio n s  have n o t thrown much l i g h t  so f a r  on th e  
s u b je c t .  I t  would be i n t e r e s t i n g ,  s p e c ia l ly  in  th e  haem orrhag ic  and tu b e rc u lo u s  
c a s e s ,  to  know e x a c tly  what s t a t e  th e  s u p ra re n a l g lan d s were i n .  No a t te n t io n  
h as  so f a r  been p a id  to  t h i s .
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CLINICAL SIGNS AND SYMPTOMS.
S ev era l w r i te r s  reco g n ise  th re e  fo m s  o f  V a r ic e l la  G angrenosa; t h i s  
d iv i s io n  i s  p ro b ab ly  a good one f o r  p u rp o ses  o f  d e s c r ip t io n  and seems to  answer 
th e  c l i n i c a l  p ic tu r e  f a i r l y  w e l l .
The m ild e s t  f o m  i s  t h a t  in  which s u p e r f i c i a l  ecythm atous so re s  are  
p r e s e n t .  This fo m  has been found f re q u e n t ly  by s e v e ra l  w r i te r s  and has sppeared  
in  epidem ic fo m  in  c h i ld re n  grouped to g e th e r  in  sch o o ls  and asylum s, w hile  
o th e rs  re g a rd  t h i s  fo m  as b e in g  n o t uncommon in  d isp e n sa ry  w ork. There seems 
to  be no doubt th a t  t h i s  f o m  i s  common b u t th a t  l i t t l e  a t te n t io n  i s  p a id  to  i t  
because in  m ost cases  th e  so re s  are  n o t  numerous and h e a l up r e a d i ly .  Q uite a 
number o f  sim ple v a r i c e l l a  cases  show a degree o f  u lc e r a t io n  when th e  c ru s ts  
f a l l  o f f .  Those cases  wh$ch cane under n o tic e  are p ro b ab ly  in  u n h e a lth y , b ad ly  
n o u rish e d  tu b e rc u la r  c h i ld re n ,  l iv in g  in  in s a n i ta r y  p la c e s  and w ith  d i r t y  
c lo th e s  e t c .  The cause i s  in  a l l  p r o b a b i l i ty  due to  s c ra tc h in g ; when th i s  i s  
k e p t up and d i r t y  c lo th e s  are  allow ed to  rub on th e  so re s  one can q u ite  w ell 
u n d e rs tan d  why so many o f  the  u lc e r s  are  so p e r s i s t e n t  and h e a l up very  
s lo w ly .
Such cases  seldom show any c o n s t i tu t io n a l  symptoms.
The second fo m  in c lu d e s  th o se  cases  in  which th e re  are deep u lc e r s
w ith  sharp  ang ry -look ing  edges and b la ck  gangrenous c r u s t s .  To t h i s  c la s s  
H utchinson gave th e  name V a r ic e l la  G angrenosa,
In  th e se  cases  the  v e s ic le  in  s te e d  o f  d ry in g  up becomes th e  s e a t  o f
an acute in flam n a to ry  p ro c e s s .  The v e s ic le  msy become b u llo u s  -  more f re q u e n tly
however a brow nish o r  b la c k  c r u s t  fo m s ;  t h i s  may be u m b il ic a te d . U sua lly  
th e re  i s  a p u s tu la r  b o rd e r  round t h i s  c e n t r a l  d ep ressed  c r u s t  and an inflfimma-
to ry  dusky red  a re o la  o f  v a ry in g  d ia m e te r . At f i r s t  th e  c r u s t  i s  ad h eren t and
under i t  more o r  l e s s  a c tiv e  u lc e r a t io n  goes on r e s u l t in g  in  th e  fo m a t io n  o f
an u lc e r  o f  v a ry in g  s iz e  and dep th  w ith  a d i r t y  b la c k , ashen grey  o r  y e llo w ish
32
c e n t r a l  s lo u g h . The u lc e r a t iv e  p ro c e ss  may sp read  and, i f  th e  u lc e r s  are c lo se  
to g e th e r ,  two o r  more may co a le sce  to  form la rg e  sh a rp ly -ed g e d  deep u lc e r s  
f r e q u e n t ly  c i r c in a te  and i r r e g u l a r  in  o u t l in e .  A f te r  a v a ry in g  in t e r v a l  the  
c e n t r a l  slough s e p a ra te s  and th e  u lc e r a t io n  as a r u le  cea se s  and h e a l in g  occurs 
r a p i d l y .
G rea t v a r ia t io n  e x i s t s  in  t h i s  c la s s  o f  c a s e .  Kie u lc e r s  may be on 
any p a r t  o f  th e  body -  more f re q u e n t ly  on th e  s c a lp ,  low er p a r t  o f  th e  tru n k  
and th ig h s ;  th e re  may be many o r  com para tiv e ly  few; th e  p ro c e ss  may be very  
acu te  o r  s e v e ra l days may e la p se  b e fo re  d e f in i t e  u lc e r s  are formed; th e  s iz e  
o f  th e  u lc e r s  v a r ie s  g r e a t ly  as does th e  d e p th . In  a lm ost a l l  case s  however 
th e  whole th ic k n e s s  o f  th e  sk in  i s  in v o lv ed ; i t  i s  on ly  in  th e  sev ere  cases  t h a t  
one g e ts  m uscle exposed .
When u lc e r a t io n  occu rs  ra p id ly  one i s  more ap t to  g e t  la rg e  deep 
an g ry -lo o k in g  u lc e r s  ex ten d in g  to  th e  d eeper subcu taneous t i s s u e s  and m u sc le s . 
There i s  a tendency f o r  numerous u lc e r s  to  fo m  when th e  e ru p tio n  o f  v e s ic le s  
i s  p ro fu s e .
In  those  cases  o c c u rr in g  some, two to  fo u r  weeks, a f t e r  th e  v e s ic le s  
have f i r s t  appesired ü ie  le s io n  s t a r t s  u s u a lly  as an e ru p tio n  o f  p ap u lo ­
p u s tu le s  which go th rough the  ssme p ro c e s s .  In  th e se  th e  u lc e r a t iv e  p ro c e ss  
u s u a l ly  te n d s  to  be su b ^ c u te .
Sane tim es gsaigrenous p a tc h e s  o f  sk in  are  p r e s e n t  as w ell as the  
gangrenous u l c e r s .
Both o f  th e se  fo m s  occu r more in  g i r l s  and u s u a lly  in  c h i ld re n  under 
th re e  ye a rs  o f  ag e .
C o n s t i tu t io n a l  symptons vary  c o n s id e ra b ly  in  th e se  cases  and i t  
canno t be d e f in i t e l y  s a id  t h a t  the  number, s iz e ,  d ep th  and s i tu a t io n  o f  the  
u lc e r s  have any d i r e c t  r e l a t io n  to  th e  amount o f  sy stem ic  d is tu rb a n c e .
There may be no c o n s t i tu t io n a l  u p s e t  a t  a l l ;  on th e  o th e r  hand th e re  
may be much f e v e r ,  w astin g , v o m itin g , d ia r rh o e a , e x h au s tio n  and c o n v u ls io n s .
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C ard iac  and pulm onary co m p lica tio n s  are n o t uncommon and alm ost one h a l f  o f  the  
case s  show s ig n s  o f  g e n e ra l s e p c is ;  pyaem ia o ccu rs  in  a few as a te rm in a l 
e v e n t .  I t  may be s a id  however th a t  g e n e ra l ly  th e  c o n s t i tu t i o n a l  d is tu rb a n c e  
v a r ie s  as th e  degree o f  s e v e r i ty  and number o f  u lc e r a t i v e  l e s i o n s .
In  th e  t h i r d  form o f  the c o n d itio n  d i f fu s e  gangrenous le s io n s  are
found on one o r  bo th  low er lim bs and o c c a s io n a lly  on th e  t r u n k .  There are fev/
c a se s  o f  t h i s  n a tu re  seen  f o r tu n a te ly  because i t  i s  th e  m ost f a t a l  fo rm . The 
c a se s  re p o r te d  by Bellam y, T u rner, Watson and Spivak and th o se  u nder my own 
c a re  are  exam ples o f  t h i s  ty p e .
In  t h i s  c la s s  one u s u a l ly  f in d s  a s in g le ,  more o r  l e s s  e x te n s iv e  
le s io n  w ith  gangrene o f  th e  s k in , subcutaneous t i s s u e s  and deep f a s c i a  so t h a t  
th e  deep ly in g  t i s s u e s  -  m u sc le , p e rio s teu m  and g lan d s -  are u s u a l ly  exposed . 
C o n s t i tu t io n a l  symptoms sire as a ru le  sev ere  and th e  cases  u s u a l ly  end in  a 
sep ticaem ic  o r  pyaemic c o n d itio n  about the  seven th  day . Secondary in f e c t io n  
o f  one v e s ic le  may le a d  to  e x te n s iv e  n e g ro s is  and pyaem ia (M unro), C l in ic a l  
ev idence goes to  show th a t  th e se  cases  ten d  to  occu r in  c h ild re n  over th re e
y e a rs  o f  age and in  p re v io u s ly  h e a lth y  c h i ld r e n .  The gangrenous p ro c e ss  may
s e t  in  a t  any p e r io d  o f  th e  i l l n e s s ;  b u t u s u a lly  d u rin g  the  f i r s t  days and i s  
in v a r ia b ly  a c u te .
I  have v e rb a l d e t a i l s  o f  two cases  o f  t h i s  type in  b o th  o f  which the  
la rg e  s in g le  gangrenous le s io n  was on th e  th ig h  and sp read  so deep ly  and r e p id ly  
as to  expose th e  h i p - j o i n t  in  each c a se . Both cases  ended f a t a l l y .
In  th e  haem orrheigic cases d i f f e r e n t  forms o f  haem orrhages are se e n .
A prodrom al b lu is h  erythem a w ith  numerous p e te c h ia e  may o ccu r o r  the  
p e te c h ia e  may eppear a lo n e .
The commonest le s io n s  however are  the  in t r a v e s ic u l a r  haem orrhages 
and b le e d in g  from th e  stomach and bow els . Haemorrhage may occu r from the 
k idneys as in  Hoffnann* s c a se , from the  b la d d e r  as in  E l l i o t ' s  case o r  from the  
n o se , m outh, gums and l i p s  as in  Bundle*s c a s e . I t  th u s  sppears t h a t
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haem orrhage may o ccu r from any o f th e  mucous membranes and i t  i s  p o s s ib le  th a t  
th e re  may have been a c e re b ra l  haem orrhage causing  th e  sudden d ea th  o f  E l l i o t ' s  
p a t i e n t .  There were m eningeal haem orrhages in  S ch w artz 's  case b u t he a t t r ib u t e d  
t h a t  to  a p u rp u r ic  c o n d it io n . E p is ta x is  has been observed  in  a few c a s e s .
P u rp u ric  sp o ts  may gppear a lso  and c o n ju n c tiv a l haem orrhages have 
been  n o te d .
Less f r e q u e n tly  th e re  o ccu r areae o f  ecchymoses ov er which b le b s ,  
f i l l e d  w ith  p u rp u r ic  serum , o c c a s io n a lly  d eveloped .
A haem orrhagic s ta g e  sometimes develops b e fo re  gangrene s e t s  in ;  t h i s  
i s  seen f re q u e n t ly  in  th e  second grade o f  th e  gangrenous type and in  th e  t h i r d  
g rade th e  sk in  may be .haem orrhagic b e fo re  gangrene i s  n o t ic e d .  This i s  what 
o ccu rred  in  my second case and a lso  in  B ellam y 's  c a s e .
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DESCRIPTION OP CASES.
Case 1. On 3 r d .December, 1912, a h e a l th y ,  w e ll n o u rish e d  boy , 6 y ea rs  o ld ,  
was ad m itted  to  h o s p i ta l  s u f f e r in g  from s c a r l e t  f e v e r .  The a t ta c k  had  commenced 
on th e  2 5 th .  Nov ember w ith  headache , fo llow ed  by  vom iting  and so re  th r o a t  on th e  
3 0 th . and a g en e ra l ra sh  two days l a t e r .
On adm ission a g en e ra l p u n c ta te  ery them atous r a s h ,  f u r r e d  to n g u e , 
f a u c ia l  in j e c t io n  and e n la rg e d , te n d e r  c e rv ic a l  g lands were p r e s e n t .  The a t ta c k  
was com p ara tiv e ly  m ild  in  degree - th e  on ly  p o in t  o f  i n t e r e s t  in  th e  course o f 
th e  i l l n e s s  was th a t  th e  t o n s i l s  became e n la rg ed  and covered w ith  d e p o s its .  On 
adm ission , and when th e  t o n s i l l i t i s  s e t  i n ,  th e  te m p era tu re  reached  99*8°. These 
were th e  h ig h e s t  re a d in g s  du ring  th e  i l l n e s s .
The t o n s i l l i t i s  and a d e n i t is  sub sid ed  q u ic k ly . He was allow ed up in  
c lo th e s  on th e  15th.Decem ber.
On 31st.Decem ber he developed p ro fu se  n a s a l  d isc h a rg e . Two s e p a ra te  
c u l tu re s  showed th e  p resen ce  o f  numerous rod -sh ap ed  b a c i l l i ,  on ly  a v e ry  few 
o f which showed s ta in in g  w ith  to lu id in e  b lu e . The co n d itio n  was n o t consid ered  
to  be d ip h th e r i t i c .
P a t ie n t  had been exposed to  chickenpox in  th e  ward on 17th.December 
and so had to  be kep t in  q u a ra n tin e . The exposure was from a  g i r l  who was 
adm itted  on 9th.December w ith  s c a r l e t  f e v e r  and who developed chickenpox on 
17th.D ecem ber. She was supposed to  have had  chickenpox. P a t ie n t  developed 
chickenpox on 2nd .January  1913. F resh  v e s ic le s  appeared  du rin g  th e  n e x t th re e  
days; th e  e ru p tio n  was n o t however cop ious.
There was n o th in g  in  th e  b o y 's  c o n d itio n  to  a t t r a c t  s p e c ia l  n o t ic e  
u n t i l  th e  morning o f  th e  5 th .Ja n u a ry  when h i s  tem p era tu re  was 101®. He f e l t  
w e l l ;  no app aren t cause was d isco v ered  a t  th a t  tim e. A few p u s tu le s  were now 
p re s e n t .  He had been u s in g  h is  f in g e r s  to  a l la y  i r r i t a t i o n  in  h i s  n o s t r i l s  and 
had been s c ra tc h in g  h i s  sk in  in  se v e ra l p la c e s .
Towards evening th e  tem p era tu re  ro se  and a t  e ig h t  and tw elve o ’ c lock  
was 103°. The p u lse  was 144 - somewhat f re q u e n t b u t  o f  good q u a l i ty .  The on ly
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c o n s t i tu t io n a l  symptom was s l i g h t  headache.
D uring th e  n ig h t  he was somewhat r e s t l e s s .
A fte r  b e in g  sponged do^vn e a r ly  in  th e  morning a pa tch  o f red n ess  was 
n o tic e d  over and below  th e  m iddle o f th e  l e f t  c l a v ic l e ,  about th e  s iz e  o f a 
crow n-p iece . There were two p u s tu le s  in  t h i s  a re a  about one and a h a l f  in ch es  
a p a r t .
He was now much more a c u te ly  i l l .  He had  headache b u t no s ic k n e ss  o r 
vo m itin g . The b re a th  was f o u l ,  th e  tongue was th ic k ly  fu r re d  - p re v io u s ly  i t  
had been c lean  - and th e re  was c o n s id e ra b le  f a u c ia l  in j e c t i o n  and sw e llin g  o f 
th e  t o n s i l s .  He was v e ry  f r e t f u l ;  he la y  in  bed s l i g h t l y  on h i s  l e f t  s id e  w ith  
th e  head in c l in e d  to  th e  l e f t  s id e  -  an a t t i t u d e  n o t  u n lik e  t h a t  adopted by th e  
p erson  who has a f r a c tu r e d  c la v ic le .  Any movement o f  th e  h ead , arms or tru n k  
which d is tu rb e d  th e  r e g io n , where th e  red n ess  was, made him  cry  o u t.
The pa tch  o f red n ess  sp read  v e ry  r a p id ly  and in  th e  s h o r t  space o f 
fo u r h o u rs , i t  had sp read  r i g h t  over th e  l e f t  sh o u ld e r - downwards on to  th e  
c h e s t w a ll to  th e  le v e l  o f th e  f i f t h  r ib  and a c ro ss  th e  c h e s t and f r o n t  o f th e
low er p a r t  o f th e  neck on to  th e  a n te r io r  a sp e c t o f th e  r i g h t  sh o u ld e r . The
reddened a re a  was sw o llen , th e  sk in  was n o t g lazed  a t  a l l  and th e  sp read in g  
edges were f a i r l y  w ell marked. The sk in  was v ery  te n d e r  in d e ed , th e  s l i g h t e s t
touch causin g  him to  cry  o u t. There was very  acu te  hyperaem ia. The cutaneous
te n d e rn ess  made i t  d i f f i c u l t  to  p a lp a te  b u t  judg ing  from th e  amount o f  sw e llin g  
th e re  appeared  to  be some involvm ent o f th e  subcutaneous t i s s u e s .  The s w e llin g  
im m ediately  above th e  manubrium steS ^  was s o f t  and p u ffy . Im m ediately over th e  
m iddle o f th e  c la v ic le  th e re  was one p u s tu le  and an inch  and a h a l f  below and 
n e a re r  th e  m iddle l i n e  was a second one. B efore t h i s  c o n d itio n  o ccu rred  th e re  
had been no red n ess  o r sw e llin g  round th e se  p u s tu le s  to  in d ic a te  t h a t  any a cu te  
inflam m atory  p ro cess  was going on and when th e  re d  p a tch  appeared  each p u s tu le  
o n ly  showed a sm all c o l le c t io n  o f pus w ith  very  s l i g h t  u m b ilic a tio n .
Fom entations wrung ou t o f one in  f o r ty  c a rb o l ic  were a p p lie d  every  
th re e  h o u rs . One g ra in  o f calom el and t h i r t y  o f  j a la p  powder were g iv e n . F lu id s
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on ly  Were given by th e  mouth.
The tem p era tu re  g ra d u a lly  ro se  and in  th e  evening  was 104*8°. Tepid 
sponging reduced  i t  to  101*2°. He was v e ry  r e s t l e s s  d u rin g  th e  n ig h t .  Next 
day - i . e .  on th e  7 th . - th e  re d n e ss  had sp read  s t i l l  f u r th e r  b u t  v e ry  much 
le s s  r a p id ly .  The p a r ts  were i f  any th ing  more sw o llen . Ihe  sk in  rem ained very  
hyperaem ic and te n d e r .  No f lu c tu a t io n  was made o u t.
By t h i s  tim e th e  c o n s t i tu t io n a l  d is tu rb a n c e  was becoming more e v id e n t. 
He p re se n te d  th e  appearance o f  a perso n  becoming bowled over by a sev e re  toxaem ia. 
The tem p era tu re  co n tin u ed  to  run  about 104®. He was v e ry  t h i r s t y  and took  con­
s id e r a b le  q u a n t i t i e s  o f  f l u i d  nou rishm en t. As th e  bow els had n o t moved a soap 
and w ater enema, and some c a s to r  o i l  by mouth, were ad m in is te re d . A copious 
movement o f  th e  bow els seemed to  make him much e a s ie r .
The c a rb o l ic  fo m en ta tio n s  were con tinued  as b e fo re .  Towards evening 
th e  tem p era tu re  f e l l  and a t  m idn igh t was 100°, The p u lse  was 140-144. He had 
an o th er v e ry  r e s t l e s s  n ig h t ;  s l i g h t  headache was s t i l l  p re s e n t .  Any movement o f  
h i s  body made him cry  o u t.
On th e  8 t h . , th e  tem p era tu re  again  ro s e  to  102*5° in  th e  forenoon  and 
th e  p u lse  had become more f re q u e n t .  150, The re d n e ss  had n o t sp read  any 
f u r th e r  however. Over th e  w ight sho u ld er and on th e  c h e s t w a ll th e  red n ess  
was le s s  marked b u t over th e  l e f t  sho u ld er th e  s t a t e  o f  a f f a i r s  su g g ested  th a t  
th e re  was s t i l l  go ing on a v e ry  acu te  in flam m atory  p ro c e ss . There was more 
sw e llin g  in  th a t  a re a  and th e  te n d e rn e ss  and hyperaem ia e x c e ss iv e . No f lu c t u a ­
t io n  cou ld  be o b ta in e d  a t  any p o in t .  B oracic  fo m en ta tio n s  were now a p p lie d  
every  th re e  h o u rs .
There was ho tendency fo r  th e  red n ess  to  ex tend  onto th e  fa c e  o r s c a lp  
a lthough  th e  fa c e  was f re q u e n t ly  f lu sh e d .
The c h i ld  was by t h i s  tim e so i l l  “ü ia t  i t  was deemed n e c e ssa ry  to  make 
e x p lo ra to ry  in c is io n s .
The c o n d itio n  had  come on and sp read  so q u ic k ly  and th e  boy had become 
so i l l  t h a t  i t  appeared as th o u ^  n o th in g  woul^ make sny im pression  on th e  
c o n d itio n .
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tkider l i g h t  ch lo roform  a n a e s th e s ia  th e  two p u s tu le s  were l i g h t l y  
sc rap ed  w ith  a sm all b lu n t  spoon. The low er one was q u i te  s u p e r f ic i a l  b u t th e  
upper one had e v id e n tly  p e r fo ra te d  th e  whole th ic k n e s s  o f th e  sk in  a s ,  a f t e r  
s c ra p in g  i t ,  a d i s t i n c t  c i r c u la r  a p e r tu re  about ^  o f  an inch  in  d iam eter was 
seen* A probe was p assed  t h r o u ^  t h i s  and cou ld  be  moved about fo r  a c o n s id e r ­
ab le  d is ta n c e  in  a l l  d i r e c t io n s .  Ihe  a p e r tu re  was punched o u t in  appearance 
and from  i t  exuded a sm all q u a n t i ty  o f  t h in ,  w atery  p u ru le n t f l u i d .
With th e  probe in  p o s i t io n  a la rg e  f r e e  in c is io n  was made from above
downwards and sm a lle r  ones on each s id e  o f  i t .  A sm all amount o f  th in  w atery  
p u ru le n t f l u i d  came away and i t  appeared from  s e v e ra l  sm all p o c k e ts , n o t from 
any la rg e  c a v i ty .
The in c is io n s  exposed th e  c e l l u l a r  t i s s u e s  which were found to  be in  a
com plete s t a t e  o f  s lo u g h in g  -  a  la rg e  y e llo w ish  slough was ^ a t  appeared a t  th e
bottom  o f  th e  wound* No m uscle was v i s i b l e .  The in c is io n s  d id  n o t by any means 
reach  to  th e  edges o f  th e  a f f e c te d  a re a  b u t  were made la rg e  enough f o r  adequate 
d ra in a g e . The sk in  a l l  round was c o n s id e ra b ly  underm ined and in  p a r t s  looked  
as i f  i t  would u l t im a te ly  s lough .
A la rg e  one in  f o r ty  c a rb o l ic  fo m en ta tion  was a p p lie d  and allow ed to  
rem ain on f o r  e ig h t  h o u rs , a t  th e  end o f whi*ch tim e i t  was found th a t  a sm all 
a re a  o f ak in  - about one square  inch  in  s iz e  - had become q u ite  b la c k , üh is  
a re a  was f r e e  a t  th re e  edges where th re e  in c is io n s  had  been made. A b o ra c ic  
fom en ta tion  was a p p lie d  a t  t h i s  tim e . Nhen th i s  was changed s ix  h ou rs l a t e r  no 
f u r th e r  d is c o lo u ra tio n  had taken  p la c e ,  n o r had any a t  th e  end o f  an o th er 
s ix  h o u rs .
There was r e a l l y  no v e ry  apparen t change in  th e  wound i t s e l f  excep t 
t h a t  th e  edges had r e t r a c te d  co n s id e ra b ly  exposing th e  slough more. I t  was 
now d re ssed  every  th re e  h ou rs w ith  l i n t  wrung o u t o f  h o t norm al s a l in e  s o lu tio n  
and then  dipped in  a s o lu t io n  o f  te n  p er c en t ic h th y o l in  g ly c e r in e .
The red n ess  a t  t h i s  p e r io d  began to  sp read  over th e  top  o f th e  l e f t  
sho u ld er on to  th e  back  and d e l to id  re g io n s  and a lso  in to  th e  a x i l l a .  The p a r t s
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which had  been e a r ly  in v o lv ed  s t i l l  rem ained reddened , sw ollen  and te n d e r .
On th e  10 th . bo th  p u lse  and tem p era tu re  were low er in  th e  forenoon 
b u t a t  n ig h t  were e le v a te d  ag a in . The wound now looked  l i k e  a huge gash so much 
had th e  f r e e  edges rece d ed . The y e llo w ish  slough was some^diat b lack en ed  in  
p a r t s  b u t  no more d is c o lo u ra tio n  o f  th e  sk in  had  o ccu rred . The wound was fo u r 
in ch es  long  and a t  i t s  upper and low er ends two and a q u a r te r  and th re e  and a
h a l f  in c h e s  b ro ad . The same fo m en ta tio n s  were b e in g  used  and norm al s a l in e
s o lu t io n  and hydrogen p e ro x id e  were used  to  c lean  up th e  wound.
G en era lly  th e  b o y 's  c o n d itio n  had s o m e ^ a t improved b u t  he s t i l l  
looked  v e ry  to x ic  a lthough  he had p r a c t i c a l l y  no c o n s t i tu t io n a l  symptoms.
Next day bo th  p u lse  and tem p era tu re  were w ith in  re a so n a b le  l i m i t s .
The wound was beg in n in g  to  lo o k  much h e a l th ie r  even although  th e  sk in  edges 
rem ained re d  and much underm ined. The slough was s e p a ra t in g  r a p id ly  exposing  
m uscle in  p la c e s .  There was no excess o f  d isch a rg e  which was q u ite  sw eët - i t
had n ev er been o f fe n s iv e . The underm ined sk in  on th e  o u ts id e  was becom ing
a d h e re n t. The re d n e s s , sw e llin g  and te n d e rn ess  in  th e  su rro u n d in g  t i s s u e s  were 
r a p id ly  d isa p p e a rin g .
P a t i e n t 's  g en e ra l c o n d itio n  had become much more s a t i s f a c to r y .
On th e  1 2 th . , fo u r days a f t e r  th e  in c is io n s  had been made, a g re a t  
change was n o tic e d  in  th e  wound. The red n ess  o f  th e  sk in  was l im i te d  to  a 
v a ry in g  m argin o f one to  two in ch es  a l l  round ex cep t a t  th e  upperm ost margin 
where i t  tended  to  sp read  and had  in v o lv ed  a p u s tu le  which had formed a sm all 
u l s e r  now. There was s t i l l  te n d e rn e ss  and s l i g h t  s w e llin g . The slough had 
p r a c t i c a l l y  a l l  s e p a ra te d  le a v in g  a h e a l th y  g ra n u la tin g  su rfa c e  and exposed 
m uscles.
The boy had w asted co n s id e ra b ly  during  th i s  acu te  p ro cess  b u t w ith  a 
h e a l th y  a p p e t i te  and normal p u lse  and tem pera tu re  a d i s t i n c t  change fo r  th e  
b e t t e r  was v i s ib l e .  1 4 th . During th e  l a s t  two n ig h ts  he had s le p t  v e ry  w e ll .
The d re s s in g  had o n ly  been changed fo u r  tim es in  th e  l a s t  tw en ty -fo u r h o u rs .
There was no excess o f d isch a rg e  and th e  su rfa c e s  were v e ry  c le a n . F ib re s  o f
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th e  P latysm a Myoxdes, P e c to r a l i s  Major and o th e r  sm a lle r  m uscles were v i s i b l e .  
The e a r ly  g ra n u la tio n  t i s s u e  appeared  h e a l th y  w h ile  th e  p re v io u s ly  underm ined 
sk in  had  become ad h eren t a l l  round  excep t in  one o r  two sm all p la c e s .
The red n ess  and sw e llin g  o f  th e  sk in  had p r a c t i c a l l y  a l l  d isa p p e a re d . 
There was s t i l l  some te n d e rn e ss  b u t movement was f r e e  and easy . The edges had 
reced ed  so much as to  le a v e  th e  o u t l in e  o f th e  o u te r  th r e e - fo u r th s  o f  th e  
c l a v ic le  q u i te  d i s t i n c t .
Hydrogen p e ro x id e  and s a l i n e  s o lu tio n  were b e in g  used  s t i l l  to  c lean  
th e  wound b u t th e  l i n t  d re s s in g  was on ly  b e in g  wrung o u t o f  s a l i n e .
On th e  22 n d ., fo u r te e n  days a f t e r  th e  o p e ra t io n ,  th e  b o y 's  c o n d itio n  
was v e ry  s a t i s f a c to r y .  He was ab le  to  s i t  up and u se  th e  arm q u ite  f r e e ly .
P u lse  and tem p era tu re  were norm al. He had  no s ig n s  o r symptoms, had re g a in e d  
h is  co lo u r and much o f h i s  w eigh t end had e n t i r e ly  l o s t  th e  to x ic  appearance 
he had  fo r  s e v e ra l days.
The wound was by t h i s  tim e a h e a l th y  g ra n u la tin g  one and in  shape had 
become q u ite  l i k e  a maple l e a f .  The g ra n u la tio n s  were sound, th e re  "^as no 
excess o f d isch a rg e  and th e  edges were growing and ad h eren t a l l  round ex cep t a t  
one sm all p a r t  between th e  two s te l^a l ends o f  th e  s t^ o - m a s to id  m uscle where a 
sm all pocket e x is te d .  In  s iz e  th e  wound was d i s t i n c t l y  sm a lle r  b u t r e t r a c t i o n  
had been so marked a t  th e  low er and innerm ost end o f  th e  wound as to  expose 
com ple te ly  th e  whole o u t l in e  o f th e  c la v ic le .
The lo s s  o f th e  subcutaneous t i s s u e s  had made no a p p re c ia b le  d if fe re n c e  
in  th e  o u t l in e  o f th e  p a r t s .  D ressing  was done n ig h t and morning a t  t h i s  tim e . 
Red lo t io n  was used  now as a d re s s in g .
On th e  2 9 th . , a b lo tc h y  ery them atous ra sh  appeared  a l l  over h i s  body. 
The cause o f th i s  was in d e f in i t e  b u t in  case i t  m ight have been due to  a b so rp ­
t io n  o f th e  re d  lo t io n  s o lu t io n ,  t h i s  was stopped  and normal s a l in e  s o lu tio n  
used  ag a in . His g en era l c o n d itio n  rem ained good.
The ra sh  d isap p ea red  in  a few h o u rs .
He was allow ed up w ith  th e  arm slung  ac ro ss  th e  ch e s t and f ix e d  th e r e .
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The wound was h e a lin g  w e ll;  th e re  was no e x ce ss iv e  growth o f  g ra n u la tio n  t i s s u e  
and th e  d isc h a rg e  sw eet and n o t  e x c e s s iv e . On th e  3 rd  .F ebruary  he developed an 
acu te  a t ta c k  o f  ifneuraatism which y ie ld e d  in  a few days to  s a l i c y l a t e  t r e a tm e n t.  
Both t o n s i l s  were much in flam ed  and had la rg e  d e p o s i t s .  Pour s e p a ra te  c u l tu r e s  
showed a  mixed s tr e p to c o c c a l  and s ts p h lo c o c c a l i n f e c t io n .  The th r o a t  d id  n o t 
c l e a r  up u n t i l  th e  1 2 th . The wound was in  no v/ay a f f e c te d .  Red lo t io n  was 
ag a in  u se d ,
20 th  id a rc h . The wound had now h e a le d  up co m p le te ly .
The b o y 's  g en e ra l c o n d itio n  had rem ained good. He had unim paired  
movement o f  th e  a m .  The whole r e s u l t  was very  s a t i s f a c t o r y .  C u ltu re  from th e  
wound a f t e r  in c is io n  gave r i s e  to  a pure  growth o f  S taph lococcus Pyogenes 
A ureus.
The pho tograph  shows the  p a r t s  on th e  lO th . ,  two days a f t e r  th e  
in c is io n s  had been m ade.
There seems to  be no reaso n  to  doubt t h a t  t h i s  case was one o f  th e  
s e v e re s t  ty p e s  o f  v a r i c e l l a  gan g ren o sa . The u p p e m o st v e s ic le  had e v id e n tly  
become se c o n d a r ily  in fe c te d  w ith  a v i r u l e n t  type o f  S taph lococcus Pyogenes 
A ureus. This in f e c t io n  had been so acu te  as to  cause a gangrenous p e r f o r a t io n  
o f  th e  sk in  a t  the  base o f  the  v e s i c l e . The v i r u l e n t  pyogen ic  organism s once 
f r e e  in  th e  lo o se  c e l l u l a r  t i s s u e  con tin u ed  t h e i r  d e s t ru c t iv e  p ro c e ss  and s e t  
up an inflam m atory  p ro c e ss  so acu te  as to  cause com plete n e c ro s is  o f  th e  
a f f e c te d  a re a .
At f i r s t  one was in c l in e d  to  ask i f  th e  c o n d itio n  were d ip h t h e r i t i c  
p a r t i c u l a r l y  as he had been u s in g  h i s  f in g e r s  to  h i s  nose and th en  s c ra tc h in g  
h im se lf  b u t no b a c i l l i  were found in  c u l tu r e s .  The in f e c t io n  appears to  have 
been  a pu re  S taph lococcus Pyogenes Aureus o n e .
Free in c is io n s  so as to  allow  o f  f r e e  d ra in a g e  and th e  u se  o f  m ild  
a n t i s e p t i c s  f re q u e n tly  are  p o in ts  to  be observed  in  th e  tr e a te ie n t o f  t h i s  c a s e .
The boy was h e a lth y  and th e  fam ily  h i s to r y  was good.
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Case 2 . A w ell n o u r ish e d , h e a lth y  boy, fo u r  y e a rs  o ld ,  was adm itted  to  
h o s p i ta l  on th e  24th .November s u f fe r in g  from s c a r l e t  f e v e r .  The a t ta c k  had 
commenced on th e  2 0 th . ,  w ith  d isch a rg e  from th e  nose fo llow ed  by headache and 
vom iting  on th e  2 3 rd . and a ra sh  on th e  neck and c h e s t on th e  2 4 th . On ad­
m iss io n  th e re  was a g e n e ra l p u n c ta te  ery them atous ra sh  p r e s e n t ,  w ith  f a u c ia l  
in j e c t i o n ,  p e e l in g  tongue and en largem en t o f  the  c e rv ic a l  g la n d s . The tem pera­
tu r e  was 101*6° on th e  n ig h t  o f  adm ission .
The a t ta c k  was com para tive ly  m ild  in  d eg ree ; th e re  were no com plica­
t io n s  and th e re  was very  s l i g h t  desquam ation .
He was allow ed up in  c lo th e s  on th e  14th.D ecem ber.
He was in  th e  same ward as th e  p a t i e n t  d e sc r ib e d  in  the  f i r s t  case and 
so was in  q u a ran tin e  f o r  ch ickenpox .
On the  13th .January  1913, he developed ch ickenpox . The a t ta c k  appeared 
to  be com para tive ly  m ild ; th e re  was n o t an ex c e ss iv e  e ru p tio n  o f  v e s ic l e s .
Four days l a t e r  the  tem pera tu re  was 99°, a p u n c ta te  ery them atous ra sh  suddenly 
appeared a l l  o v e r , th e re  was s tc x n a t it is  and c o n s id e ra b le  in je c t io n  o f  the
fa u c e s .  The boy was q u ite  o f f  c o lo u r . There were a few p u s tu le s .
Next day -  th e  1 8 th . -  the  ra sh  had com plete ly  d isa p p e a re d , the  tongue
was red  and w ell p a p i l l a t e d  and the  fau ces  s t i l l  m arkedly  i n j e c te d .  His 
g e n e ra l c o n d itio n  however was b e t t e r .
At fo u r  o ’ c lock  n e x t m orning, he v/as very  much f lu s h e d , looked  i l l  
and had a tem p era tu re  o f 101*4°. No ra sh  was v i s i b l e .  Three hours l a t e r  a 
p a tc h  o f  re d n e s s , about the  s iz e  o f  th e  palm o f  th e  a d u lt  hand, was d isco v ered  
on th e  p o s te r io r  a sp e c t o f  th e  r i g h t  th ig h  about i t s  m id d le . This had sp p a re n t-  
l y  developed q u ick ly  and in  about f iv e  h o u rs ’ tim e was alm ost th re e  tim es as 
l a r g e .  A sm all s e p t ic  focus appeared on th e  l e f t  thumb a l s o .  The boy had 
become now a c u te ly  i l l ;  he had headache and was v ery  p a l e .  The tem pera tu re  
con tinued  to  r i s e ,  the  p u lse  was f re q u e n t ,  156, and th re a d y , he was very  t h i r s t y  
and la y  q u ite  f l a t  on h is  back in  b ed .
The p a tc h  o f  redness  on the  th ig h  was m arkedly sw ollen and in d u ra te d .
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I t  had r a th e r  an in d e f in i t e  sp read in g  edge and was te n d e r  to  to u c h . When f i r s t  
n o t ic e d  t h i s  p a tc h  was f r e e  o f  pocks b u t r i g h t  in  i t s  c e n tre  th e re  was a sm all 
p in  head s iz e d  p a p u le . The p a tc h  in  i t s  r a p id  sp read  soon in v o lv ed  on the  in n e r  
a s p e c t o f  th e  th ig h  a v e s ic le  which was s l i g h t l y  c ru s te d  and q u ite  b la c k  in  
c o lo u r .  B efore th e  red n ess  appeared th e re  had been no s ig n s  o f  any inflamm a­
to r y  p ro c e s s  around any o f  th e  v e s ic le s  o r  p u s t u l e s ,
The d if f e re n c e  in  th e  s iz e  o f  th e  two th ig h s  was v e ry  ^ p a r e n t .  
Fom entations o f  norm al s a l in e  s o lu t io n  and te n  p e r  c e n t ic h th y o l in  g ly c e r in e  
were a p p lie d  every  th re e  h o u r s .
D uring th e  a f te rn o o n , th e  p u n c ta te  ery them atous ra sh  re  s p e a r e d .
Towards th e  evening  th e  b o y 's  c o n d itio n  became much w orse . The red n ess  had 
sp read  up -  down and round th e  th ig h  so as to  ex ten d  from th e  h ip  to  th e  knee 
and th e re  was much more sp read  on th e  in n e r  s id e  o f  th e  th ig h  th an  on th e  o u te r .  
The th ig h  had become even more sw ollen  and sppeared  to  be v e ry  te n se  b u t  p a lp a ­
t i o n  re v e a le d  th e  f a c t  t h a t  th e re  was c o n s id e ra b le  s o f tn e s s  and a t  p la c e s  seme 
p i t t i n g  on p r e s s u r e .  In  th e  c e n tre  o f  th e  p a tc h , which had eppeared f i r s t ,  th e re  
was now p r e s e n t  an a re a  o f  s k in ,  about th e  s iz e  o f  a penny, which was b lu i s h -  
b la c k  in  c o lo u r .  The p a r t s  rem ained very  te n d e r  and were a c u te ly  hyperaem ic.
He was now more in c l in e d  to  l i e  on h is  r i g h t  s id e  w ith  b o th  th e  h ip  and knee 
f le x e d .  E x ten sio n  caused him to  cry  o u t .
The c o n s t i tu t io n a l  d is tu rb a n c e  became much more m arked. The p u ls e  was 
160 -  v e ry  th re a d y ; th e  tem pera tu re  104*2°; he had v a n ! te d  and had become r e s t ­
l e s s  and f r e t f u l .
2 0 th . He was very  r e s t l e s s  du rin g  th e  n ig h t ,  c r ie d  o u t f o r  d r in k s  
f re q u e n tly  and had p r a c t i c a l l y  no s le e p .  In  tiae m orning he looked  v ery  i l l ,  
th e  p u lse  was o f  worse q u a l i ty  and th e  tem pera tu re  102°,
The red n ess  had sp read  s t i l l  f u r th e r  b u t  v ery  much l e s s  q u ic k ly . The 
scrotum  and th e  l e f t  th ig h  a t  th e  g lu te a l  fo ld  had become in v o lv ed  and th e  p a r t s  
a l l  over were more sw o llen . The b lu is h -b la c k  a re a  n o tic e d  l a s t  evening now 
m easured th re e  and a h a l f  in c h es  along the  th ig h  and s ix  and a q u a r te r  round
44
th e  th ig h  so t h a t  i t  had ^ r e a d  r a p id ly  and more so on th e  in n e r  s id e  o f  th e  
th ig h .  In  t h i s  d isc o lo u re d  a re a  th e re  were th re e  sm all b u l la e  frcm  w hich, on 
p u n c tu re , w atery  aan io u s  f l u i d  c a n e . This was e v id e n tly  a  haem orrhagic conr 
d i t i o n .  Much o f  th e  sw e llin g  was now due to  oedema on th e  p o s te r i o r  a sp e c t o f  
th e  th ig h  c h ie f ly  in  i t s  u pper p a r t e .
Under l i g h t  ch loroform  a n a e s th e s ia  in  th e  a f te rn o o n  f iv e  e x p lo ra to ry  
in c is io n s  were made on th e  p o s t e r i o r  and in n e r  a s p e c ts  o f  th e  th ig h .  There was 
a f r e e  flow  o f  w atery  aan ious f l u i d .  The subcutaneous t i s s u e s  were dark  y e llo w  
in  c o lo u r b u t th e re  was no ev idence o f  pus o r  o f  s lo u g h in g . Large fo m en ta tio n s  
o f  norm al s a l in e  s o lu t io n  were used  a t  t h i s  tim e and changed every  th re e  h o u r s , 
At each  d re s s in g  a m o d e ra te ly  f r e e  flow  o f  b lo o d  s ta in e d  w atery  f l u i d  o c c u rre d . 
A f te r  two o r  th re e  d re s s in g s  th e  subcutaneous t i s s u e s  becane r a th e r  sloughy in  
a p p ea ran ce .
Towards even ing  th e  d isc o lo u re d  a re a  had sp read  upwards and outw ards 
from th e  in n e r  a sp e c t o f  th e  th ig h  tow ards th e  g ro in  in  a narrow  s t r i p  about an 
in c h  and a  h a l f  b ro a d . This s t r i p  was q u ite  b la c k  in  c o lo u r .  S ickness and 
vom iting  had become more p e r s i s t e n t .  R e s tle s sn e ss  was m arked; t h i r s t  was 
e x c e ss iv e  and was ren d ered  more troublesom e because alm ost e v e ry th in g  he took 
was soon vo m ited .
The p u lse  was v e ry  p oo r indeed  so th re e  minim doses o f  l iq u o r  
s try c h n in a e  were g iven  every  th re e  h ou rs by m outh.
On th e  2 1 s t ,  he was s t i l l  ve ry  r e s t l e s s  and had n o t s l e p t  a t  a l l  d u rin g  
th e  n ig h t .  Vomiting p e r s i s t e d  even p la in  w ate r was im m ediately  r e tu rn e d .  About 
e ig h t  o 'c lo c k  he had a  r ig o r  l a s t i n g  alm ost f iv e  m in u te s .
The d isc o lo u re d  a re a  on th e  th ig h  had by t h i s  tim e become q u ite  
gangrenous and had sp read  in  f r o n t  and on th e  back o f  th e  th ig h .  P a t i e n t 's  
c o lo u r  was bad and th e  sk in  g e n e ra lly  cyanosed . The p u ls e  was so weak and 
i r r e g u l a r  as to  be im eountab le  a t  th e  w r i s t s .  The l e f t  s id e  o f  th e  face  was 
tw itc h in g  f re q u e n tly ;  he rem ained r e s t l e s s  and f r e t f u l .  He vom ited p e r s i s t e n t ly ;  
tow ards even ing  h i s  c o n d itio n  was such as to  make me th in k  he was going to  d ie  
so o n ,
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D uring the  a fte rn o o n  he v/as g iven  th e  fo llo w in g  m ix tu re
Rx, A c. Hydrocyan D i l . m. 32
Sod. B ic a rb . 3
Mag . Garb . 3 ^
T r . D i g i t a l i s . 3 #
Aqua ad
Big . /* every  two h o u r s .
This m ix tu re  seemed to  a l la y  th e  vom iting  as i t  ceased  about n in e
o ’ clock  a t  n ig h t .  There was a t  th a t  hour no f u r th e r  change in  th e  c o n d itio n  o f  
th e  wound ex ce p t t h a t  th e  red n ess  and s'lvelling were s l i g h t l y  l e s s  m arked. The 
boy seemed to  p ic k  up a l i t t l e  as h is  co lo u r im proved and th e  p u ls e  becane a 
l i t t l e  s t e a d i e r .  The tem p era tu re  then  was 100*4°. The scrotum  had become more 
sw ollen  however and th a t  p a r t  o f  i t  a d ja c e n t to  th e  th ig h  had becane d is c o lo u re d . 
There was some f o e to r  now and th e  s u p e r f ic i a l  la y e r s  o f  th e  c u t ic le  on th e  
gangrenous a re a  were commencing to  p e e l in  la rg e  p ie c e s .
During th e  n ig h t  he only  vom ited once s l i g h t l y .  The t h i r s t  rem ained 
e x c e ss iv e  w hile  the  tongue k e p t m o is t .  He s l e p t  in  a l l  about th re e  h o u rs . ^Vhen 
th e  wound was d re sse d  in  th e  m orning i t  was seen th a t  th e  gangrene had sp read
f u r t h e r .  Almost one h a l f  o f  th e  scrotum  was b lu is h -b la c k  in  c o lo u r and on t h i s
p a r t  were two sm all b u l l a e .  The o r ig in a l  p a tc h  o f  gangrene had by t h i s  tim e 
become a d u l l  g re y ish  co lo u r b u t  k e p t q u ite  m o is t .  The narrow  s t r i p  in  f r o n t  
o f  th e  th ig h  however rem ained b la ck  and was in c l in e d  to  be d ry .
E xcept a t  th e  scrotum  and a t  i t s  u p p e m o st m argin  th e  gangrenous a re a  
now seemed to  have d e f in i te  s e p a ra tio n  edges beyond which th e  sound t i s s u e s  
rem ained reddened b u t  much l e s s  sw o llen .
Much d i f f i c u l t y  was ex p erien ced  a t  t h i s  p e r io d  in  d re s s in g  the  p a r t s ,  
because  he k e p t th e  knee and h ip  f le x e d  and th e  a re a  was so b ig .  The p a r t s  
around the  scrotum  were in  a d d itio n  v e iy  te n d e r  to  to u c h . A ll th i s  tim e th e re  was 
p r e s e n t  th e  p u n c ta te  ery them atous r a s h .
Towards evening th e  p a t i e n t  had improved somewhat in  h i s  g en e ra l 
c o n d i t io n .  No more vom iting  had o ccu rred , he was much l e s s  f r e t f u l  and r e s t ­
l e s s  and was r e ta in in g  a f a i r  amount o f  f lu id s  by th e  m outh. There was acme
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tw itc h in g  o f  th e  l e f t  s id e  o f  th e  fa c e  s t i l l .  The p u ls e  was o f  b e t t e r  q u a l i ty ,  
152, and th e  tem p era tu re  9 9 ° , The sw e llin g  o f  th e  scrotum  was sp read in g  up on 
to  th e  low er abdomen over th e  pubes w hile  b o th  g ro in s  became re d , sw ollen  and 
v e ry  te n d e r  to  to u c h . The s try c h n in e  by mouth was s topped ; th e  o th e r  m edicine  
however was c o n tin u e d . The s o lu t io n  o f  sodium c i t r a t e  and sodium c h lo r id e ,  as 
advocated  by W righ t, was now b e in g  used  f o r  th e  f (m e n ta tio n s  which were as y e t  
b e in g  renewed every  th re e  h o u r s ,
U is .c o lo u r  had improved b u t was s t i l l  c y a n o tic ,
2 3 rd . P a t i e n t  had a much b e t t e r  n ig h t  and s l e p t  soundly  a t  i n t e r v a l s .  
D ressing  th e  p a r t s  made him r e s t l e s s  f o r  a l i t t l e .  There was on ly  s l i g h t  vom it­
in g  a t  f iv e  o ’ c lo ck ; he rem ained t h i r s t y  b u t was more rea so n ab le  in  h i s  demands 
f o r  d r in k s ,  A s l i g h t  g e n e ra l improvement was n o t ic e d .  The th ig h  and scrotum  
were lo o k in g  somewhat c le a n e r ;  th e re  had been no f u r th e r  sp read  o f  the  gangren­
ous p ro c e s s .  What now was seen was a la rg e  d u l l ,  m o is t ,  w h it is h -g re y , s h r iv e l l in g  
a re a  o f  n ec ro sed  sk in  ex ten d in g  from below  p o u p a rts  lig am en t in  f r o n t  round the  
in n e r  s id e  o f  th e  th ig h  and then  r i g h t  back to  th e  b u tto c k  where i t  was more 
e v id e n t on th e  in n e r  s i d e , The scrotum  was l e s s  sw ollen  and th e  d is c o lo u ra tio n  
l e s s  marked b u t  th e re  was sane s u p e r f ic i a l  p e e lin g  o f  th e  c u t i c l e . A d e f in i te  
s e p a ra t io n  edge was p r e s e n t  a l l  round by t h i s  tim e from which th e  gangrenous 
a re a  was rece d in g  le a v in g  some underm ining a t  p la c e s .  In  the  p e r in e a l  reg io n  
th e re  was on ly  a very  narrow  s t r i p  o f  reddened sk in  between th e  gangrenous p a r t s  
o f  th e  th ig h  and scrotum ; t h i s  s t r i p  was c o u p le te ly  underm ined. The sk in  beyond 
th e  s e p a ra t io n  edge rem ained reddened and sw ollen  b u t  seemed to  be su b s id in g .
The p a r t s  in  th e  r i g h t  g ro in  were l e s s  sw ollen  b u t s t i l l  ve ry  te n d e r  to  touch  
and on movement. The sk in  on the  o u te r  a sp ec t o f  th e  th ig h  had alm ost resumed 
i t s  n a tu ra l  c o n d itio n  w hile t h a t  over th e  knee was reddened b u t n o t sw o llen .
The p o s i t io n  o f  th e  le g  rem ained in  a s t a t e  o f  f le x io n  w ith  abduction  
now. The d re s s in g  was done as b e fo re .
A ll over the  body tr a c e s  o f  th e  p u n c ta te  ra sh  were v i s ib l e  and a 
s l i g h t  degree o f  cyanosis  s t i l l  e x i s t e d .  The tem p era tu re  was 98° -  99° and the
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p u ls e  140-144, Twxtchings were s t i l l  v i s i b l e .  During th e  day he s l e p t  s e v e ra l 
h o u r s .  The g a s t r i c  m ix tu re  was stopped  and th e  s try c h n in e  g iven  a g a in . There 
had  been no more vom iting  b u t th e  s to o ls  had become g re e n ish  in  c o lo u r and th e re  
was a t r a c e  o f  album in .
2 4 th . P a t i e n t  had a  good n ig h t ’ s r e s t  and s l e p t  f o r  s e v e ra l  h o u rs .
At fo u r  o ’ c lo ck  he com plained o f  p a in  in  th e  l e f t  a x i l l a  and th re e  h ou rs l a t e r  
c r ie d  o u t w ith  p a in  when th e  l e f t  elbow was moved. He vom ited once a f t e r  ta k in g  
a la rg e  d r in k  o f  m ilk .  The p u ls e  in  th e  m orning was more f re q u e n t and the  
tem p era tu re  had r i s e n .  H is fa c e  was more f lu s h e d .  The c o n d itio n  o f  th e  th ig h  
was more s a t i s f a c t o r y .  The la rg e  s l o u ^ ,  which was p r a c t i c a l l y  the  whole 
p o s te r io r  a sp e c t o f  th e  th ig h ,  had se p a ra te d  s t i l l  f u r t h e r .  More than  h a l f  o f  
th e  scrotum  was sloug h in g  as w e l l , There was l e s s  red n ess  and sw e llin g  o f  th e  
r e s t  o f  th e  th ig h .
The s e p a ra t io n  edge was r a th e r  an g ry -lo o k in g ; th e  f o e to r  had by th i s  
tim e become o f fe n s iv e  so io d o fo m  powder was d u s ted  over the  p a r t s .  I t  was 
im p o ss ib le  to  t e l l  a t  t h i s  p e r io d  how much o f  th e  subcu taneous t i s s u e  was going 
to  slough; i t  looked  v e ry  d o u b tfu l a l l  o v e r . There was n o th in g  ap p aren t to  
account f o r  the  p a in  in  th e  l e f t  a x i l l a  b u t th e  l e f t  elbow was s l i g h t l y  b u t  
d i s t i n c t l y  sw o llen , a l l  round . No c r e p i ta t io n s  were e l i c i t e d ,  b u t  th e re  was a 
f a i n t l y  d is c o lo u re d  sm ell a re a  im m ediately  beh ind  and on th e  same le v e l  as the  
e x te rn a l  condyle o f  th e  hum erus. There was i f  any th ing  more sw e llin g  over t h i s  
p a r t  and i t  was d i s t i n c t l y  te n d e r  to  to u c h . M ovanents made him cry  o u t w ith  p a in ; 
su p in a tio n  seemed to  cause him m ost p a in .  There th u s  sppeared  to  be some acu te  
c o n d itio n  e i l h e r  in  o r  around t h i s  j o i n t  b u t  what i t  e x a c tly  was, wsis d i f f i c u l t  
to  t e l l , B o rac ic  fo m en ta tio n s  were ap p lied  every  th re e  h o u rs . The tem pera tu re  
a t  midday wsis 101*6°. This j o i n t  a f f e c t io n  made h i s  c o n d itio n  l e s s  s a t i s f a c t o r y .  
S ev era l v e s ic le s  were a t  t h i s  tim e covered w ith  b la c k  c r u s ts  b u t th e re  was no 
in flam m ation  round any o f  them .
2 5 th . D uring th e  n e x t n ig h t  he s l e p t  some s ix  h o u rs ; he took f lu id s  
w e ll and only^vom lted. o n ce . Both, p u ls e  and tem p era tu re  were e le v a te d .  At s ix
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o ’ c lock  in  th e  morning he com plained o f  p a in  in  th e  r i g h t  e lbow . The th ig h  now 
lo o k ed  v e ry  u g ly .  The s lo u g h in g  a re a  had receded  more and f a l l e n  below  the  
s k in  le v e l  making i t  c raJ^ terifo rm  in  s h ^ e . The io d o fo m  powder was a l l  
swabbed o f f  as th e re  seemed to  be too  g r e a t  a r i s k  o f  ab so rp tio n  from th e  la rg e  
raw s u r f a c e .  Fom entations were a p p lie d  every  fo u r  h ou rs now. A lthough u g ly  to  
lo o k  a t ,  th e  p a r t s  were r e a l l y  in  a f a i r l y  h e a l th y  s t a t e  a t  t h i s  p e r io d .
The l e f t  elbow was l e s s  p a in fu l  to  touch  and on movement b u t was
o th e rw ise  as i t  sppeared  y e s te rd a y .  The r i g h t  elbow however had becane sw ollen  
and p a in fu l ;  th e re  was a f a i n t  d is c o lo u ra tio n  ov er th e  head o f  th e  ra d iu s  vh ich
was very  te n d e r  to  touch and on movement. Fom entations were ap p lie d  h e re  a lso
every  th re e  h o u rs ,
A sm all s e p t ic  focus a lso  sppeared  on th e  back o f  h i s  n e c k .
During th e  course o f  the  dsy he v a n i te d  s e v e ra l tim es and in  th e  
a f te rn o o n  h i s  tem p era tu re  was 104*4°, L a te r  on he became more f r e t f u l  and 
m ild ly  d e l i r i o u s .  The g e n e ra l c o n d itio n  was th u s  much l e s s  s a t i s f a c t o r y .  The 
s try c h n in e  was stopped  and th e  g a s t r i c  m ix tu re  begun a g a in ,
26th  » A lthough he s l e p t  some f iv e  h ou rs he had n o t such a good n ig h t  
as he was r e s t l e s s *  He vom ited tw ice b u t took f a i r  q u a n t i t i e s  o f  f l u i d s ,  Hie 
p u ls e  and tem p era tu re  rem ained h ig h ; h is  c o lo u r g o t worse and he was d e l i r io u s  
a t  i n t e r v a l s .
E a r ly  in  th e  forenoon  a ra p id  change o c c u rre d . Vomiting became 
p e r s i s t e n t ;  h i s  co lo u r g o t worse and h i s  face  became q u ite  p in c h e d . The tongue , 
p re v io u s ly  m o is t ,  g o t very  d ry  and the  b re a th  became ’ f r u i t y * , On s e v e ra l 
o ccasio n s  th e  vom it c o n s is te d  o f  m ou th fu ls  o f  ch o co la te  co lou red  mucus -  a t  o th e r  
tim es  i t  was g re e n ish  in  c o lo u r .  He became m arkedly d e l i r i o u s .
The slough on th e  th ig h  had se p a ra te d  co n s id e ra b ly  and on th e  in n e r  
a sp e c t o f  th e  th ig h  alm ost two inch es  o f  th e  adducto r longus m uscle were exposed; 
th e  subcutaneous t i s s u e s  were e v id e n tly  going to  slough now. The f o e to r  was l e s s  
o f fe n s iv e ;  the  sk in  was more u n dem ined  in  th e  p e r in e a l  r e g io n . The sound sk in  
on th e  th ig h  was by t h i s  tim e only  re p re se n te d  by a s t r i p  on the  o u te r  s id e
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abou t fo u r  in ch es  b ro a d . This was due to  r e t r a c t i o n  c h i e f ly .  The sloug h in g  
a re a  had become much s m a lle r  in  s iz e ;  th e re  was an e x te n s iv e  red  raw s u r f a c e .
The elbow j o i n t s  rem ained in  much th e  same c o n d i t io n .  The c o n d it io n s ,  
w hatever they  w ere, had n o t advanced and th e re  was n o t s u f f i c i e n t  ev idence to  
w a rran t in c is io n s  b e in g  m ade,
Towards th e  evening  he went dow nhill r a p id ly  and i t  soon was e v id e n t 
t h a t  he was going to  d i e .  He wandered c o n s id e ra b ly , th e  tem p era tu re  reached  
105*8® -  i t  was reduced to  102® w ith  sponging th e  c h e s t  -  , th e  p u lse  became 
alm ost im p e rc e p tib le  a t  the  w r is ts  -  160, C onsid erab le  te n d e rn e ss  seemed to  be 
p r e s e n t  over th e  l e f t  p a t e l l a  and th e  knee was p a in fu l  on movement b u t no sw e ll­
in g  was v i s ib l e  n o r was th e re  any d is c o lo u r a t io n .
The h e a r t* s  sounds became very  week and d i s t a n t .  Vomiting and d e lir iu m  
c o n tin u e d . H is face  g o t ve ry  p in ch ed  and h is  c o lo u r dusky . He g ra d u a lly  g o t
q u ie te r  and e a r ly  n e x t m orning became q u ite  com atose. He d ie d  q u ie t ly  a t  f iv e
0 *clock  on th e  2 7 th , in  the  m orn ing . B efore he d ie d  th e  b re a th in g  was 
i r r e g u l a r  and he was q u ite  p u ls e le s s  f o r  s e v e ra l h o u rs .
There were no f u r th e r  in d ic a t io n s  o f  any j o i n t  t r o u b le s .
The albumen had n o t in c re a s e d  in  amount.
U n fo rtu n a te ly  a post-m ortem  e x a n in a tio n  was n o t  a llow ed .
The h i s to r y  o f  t h i s  c h i ld  i s  r a th e r  i n t e r e s t i n g ,  When he was b o m  he 
was w ell n o u rish e d , h e a lth y  and weighed 9$ l b s .  He th r iv e d  very  w ell f o r  s ix  
m onths and th en  s u f fe re d  a c u te ly  from w asting  d is e a s e .  During t h i s  tim e he g o t 
v ery  th in  and was n o t  expec ted  to  l i v e , This w asting  con tin u ed  f o r  s e v e ra l 
weeks a f t e r  which he p ick ed  up and made a good re c o v e ry . Since th en  he had been 
a h e a lth y  c h i ld .
About ü ire e  months b e fo re  he took s c a r l e t  f e v e r  h i s  d o c to r  t r e a te d  
him f o r  a b o i l  on th e  back o f  th e  r ig h t  th ig h .  T his b o i l  seems to  have been 
s i tu a te d  a t  th e  p la c e  where t h i s  gangrenous c o n d itio n  commenced.
The p a re n ts  were u n h ea lth y  look ing  b u t m o d era te ly  r e s p e c ta b le .  There 
was no h is to r y  o f  tu b e rc le ,  s y p h i l i s  o r  o th e r  c o n s t i tu t io n a l  d is e a s e .
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The boy h im se lf  was h e a l th y ,  th e re  were no ev id en ces  o f  tu b e rc le ,  
s y p h i l i s  o r  r i c k e t s .
C u ltu re  re v e a le d  th e  p resen ce  o f  numerous S tsphococcus Pyogenes 
Aureus and a very  few S tr e p to c o c c i .
With re g a rd  to  th e  n a tu re  o f  t h i s  c a s e , The c o n d itio n  commenced in  
a p a r t  which had e v id e n tly  been th e  s e a t  o f  some inflam m atory  c o n d itio n  th re e  
m onths b e f o r e .  The p in -h e a d  s iz e d  p a p u le , v i s ib l e  in  th e  c e n tre  o f  th e  p a tc h  
a t  f i r s t ,  appeared to  me to  be e i t h e r  an ab o rted  v e s ic le  o r  an e a r ly  v e s ic le  
which had become v e ry  e a r ly  s e c o n d a r ily  in f e c te d  and had r e a l ly  n o t reached  
th e  v e s ic u la r  s ta g e .  This i s  one p o s s ib le  cause o f  th e  c o m p lic a tio n . The con­
d i t i o n  was e a r ly  reg a rd ed  and t r e a te d  as an in f e c t iv e  p ro c e s s .  The o ccu rrence  
o f  th e  b lu is h  b la c k  d is c o lo u ra t io n  made one r e a l i s e  th e  degree o f  v iru le n c e  o f  
t h i s  in f e c t io n .  This appeared to  be a haem orrhagic s ta g e  in  th e  p ro c e s s .
E a r ly  in c is io n  showed th e  d is c o lo u ra tio n  to  be h aem o rrh ag ic . I t  was d o u b tfu l 
a t  t h a t  tim e as to  what was going to  o ccu r in  th e  c e l l u l a r  t i s s u e s .  The d i s ­
co lo u red  a re a  soon became gangrenous. The p ro c e ss  sp read  co n s id e ra b ly  and 
soon invo lv ed  a la rg e  a re a .  The s iz e  o f  th e  a f f e c te d  a re a , once s e p a ra tio n  
began to  tak e  p la c e ,  appeared very  much la r g e r  on account o f  th e  r e t r a c t i o n  
o f  th e  h e a lth y  p a r t s .  In  th e  end th e  subcutaneous t i s s u e s  tended  to  slough 
c o m p le te ly ,
A f te r  a p a r t i a l  reco v e ry , he becane much w orse . This was c o in c id e n t 
w ith  th e  o ccu rrence  o f  j o i n t  t r o u b le s ,
The te rm in a l s ta g e  appeared to  be pyaem ic.
The photograph  was taken  im m ediately b e fo re  th e  e x p lo ra to ry  in c is io n s  
were made and shows th e  s t a t e  o f  a f f a i r s  f a i r l y  w e l l ,
The in f e c t io n  in  t h i s  case seems to  have been more v i r u l e n t  than  in  
th e  f i r s t  on e . In  th e  f i r s t  case a lo c a l i s e d  gangrene occu rred ; in  th e  second 
th e  in f e c t io n  went a degree f u r th e r  and caused a pyaem ic c o n d itio n  in  th e  en d .
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D I A G N O S I S ,
There o u g h t-n o t to  l)e much d i f f i c u l t y  in  th e  d ia g n o s is  o f  such c a s e s .  
A guess can on ly  be made in  th o se  haem orrhagic case s  in  which th e re  i s  some 
-cxrtaneous>manifest£rtdxni.x>r^ haem orriiage f ro n  th e  i n t e s t i n a l  t r a c t  o r  in t e r n a l  
o rg a n s . The n e a r e s t  one can g e t  i s  p ro b ab ly  a haem orrhagic type o f  one o f  the  
exan them ata , u n t i l  v e s ic le s  d e v e lo p .
The gangrenous type may o f f e r  some d i f f i c u l t y  when th e  le s io n s  on ly  
become u lc e r a t iv e  say two, th re e  o r  fo u r  weeks a f t e r  th e  v e s ic u la r  e ru p tio n  
h a s  come o u t and when th e  v e s ic le s  have a p p a re n tly  alm ost h e a le d  u p . The 
h i s to r y  has u s u a l ly  to  be depended on in  th e se  c a s e s ,
The p re sen ce  o f  o th e r  cases  in  th e  house o r  th e  l o c a l i t y  m ust h e lp
one a lso  and th e re  are  f re q u e n t ly  th e  rem ains o f  th e  c r u s ts  and s c a r s  to  be 
s e e n . Pemphigus may cause a m istak e  to  be m ade. P ro b ab ly  th e  d ia g n o s is  may be 
confused  w ith  Im petigo C o n tag io sa , Woodward g o t a  le a d in g  d e rm a to lo g is t  to  see 
one o f  h i s  cases  and he made t h i s  m istak e  which he c o r re c te d  on ly  a f t e r  re a d ­
in g  up th e  c u r re n t  l i t e r a t u r e  and th e  h is to r y  o f  th e  c a s e .
When th e se  gangrenous u lc e r s  a re  con fin ed  to  th e  b u tto c k s  o f  a 
b a d ly  n o u rish e d  in f a n t  th e  c o n d itio n  may be m istak en  f o r  a c o n g e n ita l 
s y p h i l i d s ,
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P R O G N O S I S .
A guarded  p ro g n o s is  shou ld  be g iven  in  each  c a s e .
The haem orrhagic case s  are  v e ry  d e c e p tiv e  and one r e a l l y  cannot say 
w hat i s  go ing to  happen . There n ev er seems to  be an e x c e ss iv e  lo s s  o f  b lood  
b u t  th e  p ro g n o s is  seems to  depend more on the  s i t u a t io n  than  on th e  amount o f  
b lo o d  l o s t .  Some p e te c h ia s  o r  a few in t r a v e s ic u l a r  haem orrhages ought n o t to  
cause alarm  b u t when p e te c h ia e ,  ecchym oses, e f f u s io n s ,  b le e d in g  from th e  
stom ach, m outh, bow el, k idneys o r  b la d d e r  are p r e s e n t  and p ro g re s s iv e  th e re
i s  good reaso n  to  f e a r  a f a t a l  i s s u e .
Where s u p e r f ic i a l  u lc e r a t io n  e x i s t s  on ly  th e  p ro g n o s is  i s  u s u a lly  
good o th e rw ise  i t  v a r ie s  acco rd ing  to  th e  age, the  number and degree o f  th e
le s io n s ,  th e  amount o f  c o n s t i tu t io n a l  d is tu rb a n c e  and th e  p resen ce  o f  tu b e r ­
c u la r ,  pyaem ic and inflam m atory  lung  l e s i o n s .
I t  has been n o te d  in  se v e ra l in s ta n c e s  where e x te n s iv e  u lc e r a t io n  
and severe  c o n s t i tu t io n a l  d is tu rb a n c e  were p r e s e n t ,  so much so as to  make th e  
c a se s  appear alm ost h o p e le s s , f o r  sudden changes to  occur f o r  the  b e t t e r  and 
r a p id  reco v ery  to  e n su e . There i s  th u s  always scrnie hope no m a tte r  how bad 
th in g s  may a p p ea r.
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T R E A T M E N T .
G e n e ra l.
As m ost cases  o f  gangrenous v a r i c e l l a  o ccu r in  c h i ld re n  who have been
more o r  l e s s  n e g le c te d  and im p roperly  fe d  and as th e  more f re q u e n t le s io n  i s  one
o f  more o r  l e s s  e x te n s iv e  gangrenous u lc e r a t io n  o f  th e  s k in ,  s u p e r f ic i a l  and 
deep subcutaneous t i s s u e s ,  d i e t e t i c ^ a n t i s e p t i c  and hygen ic  c o n d itio n s  o f  th e  
s im p le s t  b u t m ost e f f i c i e n t  n a tu re  are  c a l le d  f o r .
P ro v id ed  th e  p a t i e n t  i s  n o t too  a c u te ly  i l l  o r  in  a s t a t e  o f  c o l la p s e ,
open a i r  tre a tm e n t shou ld  be ad o p ted . A ll such cases  shou ld  be t r e a te d  in
h o s p i ta l  where s u i ta b le  ba lcony  acccmmodation i s  a v a i la b le .  In  my ex p erien ce  
n o th in g  seems to  make a c h i ld  s le e p ,  r e s t  and fe e d  so w ell as a so jo u rn  o f  
s e v e ra l  h ou rs  each day in  th e  open a i r  o r  e n t i r e ly  in  th e  open a i r  n ig h t  and 
d ay . The m ost s t r ik in g  cases  o f  t h i s  are  th o se  s c a r l e t  f e v e r  cases  w ith  fo u l 
s e p t i c  th r o a ts  and p ro fu se  d is c h a rg e s , and th e  m easles  cases  w ith  pulm onary 
t r o u b le .  The p o s s i b i l i t y  o f  tu b e rc u la r  d is e a se  b e in g  p r e s e n t  i s  an o th er very  
good reaso n  f o r  adopting  open a i r  t r e a tm e n t,
I  do n o t  mean to  i n f e r  th a t  th e  f r e s h  a i r  has any d i r e c t  a c t io n  on 
th e  u lc e r a t iv e  p ro c e s s .  The g e n e ra l c o n d itio n  i s  t r e a te d  by t h i s  method and 
i t  i s  c o n s t i tu t io n a l  e r r o r s  which seem in  many to  be th e  c a u s e ,
With re g a rd  to  food each case m ust r e a l l y  be tak en  by i t s e l f .  Where 
th e re  i s  f e v e r  and c o n s t i tu t io n a l  symptoms a sinqsle n o u rish in g  f l u i d  d i e t  
i s  e s s e n t i a l ,  Ga s t r o - i n t e s t i n a l  t ro u b le s  are so l i a b l e  to  crop up in  th e se  
b a d ly  n o u rish ed  c h ild re n  and in f a n ts  as to  make c le a n l in e s s  o f  th e  u t e n s i l s  
and r e g u la r  feed in g  v e ry  e s s e n t i a l .
I f  no fe v e r  e x i s t s  th e  feed in g  ought to  be pushed so as to  make up 
f o r  p a s t  n e g le c t  and s t a r v a t io n ,
A p o in t  m ust be n o tic e d  however in  th e  feed in g  up p r o c e s s , As m ost 
o f  th e se  are  i l l  n o u rish ed  th ey  have m ost l i k e ly  been accustomed to  unwholesome 
food  s in ce  b i r t h ,  I  have n o tic e d  s e v e ra l s c a r l e t  f e v e r  p a t i e n t s  who only
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w ished to  have " b e e r , d r ip p in g  and b re a d ” to  e a t .  So t h a t  some c a u tio n  m ust 
be e x e rc is e d  in  g iv in g  food -  much too  r ic h  f o r  them and which p ro b ab ly  they
a re  q u ite  unaccustom ed t o .  B a rle y , albumen and lim e w a te rs  are  o f  much use
in  those  case s  e i t h e r  alone o r  to  d i l u te  m ilk .
S tim u lan ts  are  f re q u e n t ly  n eed ed . Brandy i s  v e ry  s u i ta b le  and u s e fu l  
I t  may be g iven  alone o r  b e a te n  up w ith  an eg g .
P o r t  Wine f r e q u e n t ly  answers s a t i s f a c t o r i l y  a s , b e s id e s  a c tin g  as a  
s t im u la n t ,  i t  te n d s  to  check d ia r rh o e a .
S herry  o r  P o r t  Wine Whey and Raw Beef J u ic e  are  a lso  u s e f u l ,
Quinine in  one o r  two g ra in  doses in  m ilk  ev ery  fo u r  hours and f iv e  
g ra in  doses every  th re e  hours o f  S u lp h o ca rb o la te  o f  Soda were used  by C ro ck er, 
Sodium S a l ig y la te  has a lso  been u s e d .
I ro n ,  A rsen ic  and th e  compound sy rups are  th e  b e s t  t o n i c s .
M alt and O il ,  Cod L iv e r  O il and V iro l are  a l l  o f  use in  s u i ta b le
c a s e s .
Opium p ro b ab ly  a c ts  b e s t  i f  any se d a tiv e  be re q u ire d  f o r  p a in ,  r e s t ­
le s s n e s s ,  s le e p le s s n e s s  o r  d e l i r iu m . M orphia w ith  A trop ine  i s  b e s t ,  I  found 
sm all f re q u e n t doses o f  hydrocyan ic  Acid o f  g r e a t  u se  in  a l la y in g  p e r s i s t e n t  
v o m itin g ,
Free c a rd ia c  s t im u la t io n  i s  p ro b ab ly  b e s t  o b ta in ed  from hypoderm ic 
in je c t io n s  o f  s try c h n in e  in  la rg e  d o se s .
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LOCAL TREATMENT.
In  th o se  c a s e s , where m u lt ip le  gangrenous le s io n s  e x i s t ,  b o ra c ic  ac id  
b a th s  o r  w et d re s s in g s  f r e q u e n t ly  used  seem to  be o f  g r e a t  s e rv ic e  u n t i l  th e  
s lo u g h in g  s ta g e  has f in is h e d  a f t e r  which a sim ple d re s s in g  a c ts  s u i t a b ly .  
Iodoform  o r  io d o l v a s e l in e .  Io d id e  o f  s ta r c h  p a s te  may a lso  be used  as d re s s in g s  
The m ost e f f i c i e n t  o f  a l l  however seems to  be ic h th y o l e i t h e r  as an 
o in tm en t o r  a w atery  o r  g ly c e r in a te d  s o lu t io n ,
I  found a te n  p e r  c e n t ic h th y o l s o lu t io n  in  g ly c e r in e  o f  g r e a t  u s e .
As the  lo c a l  t i s s u e  v i t a l i t y  i s  p ro b ab ly  p a r t i c u l a r l y  low a n t i s e p t i c s  may do 
h a m  so t h a t  a norm al s a l in e  s o lu t io n  may a c t very  s a t i s f a c t o r i l y .  Soothing 
lo t io n s  are  n e c e ssa ry  i f  th e re  be much i r r i t a t i o n  o f  th e  sk in  o r  u l c e r s .
P a s te u r  used  a warm s o lu t io n  o f  c h lo r in a te d  lim e on l i n t  to  r e l i e v e .  O ther 
a p p l ic a t io n s  which have been used  in c lu d e . C arb o lic  O il ,  N i t r a te  o f  M ercury 
and B oracic  Acid o in tm en ts; P e rc h lo r id e  o f  M ercuiy 1-2000 to  1-5000; B oric  ac id  
o in tm en t w ith  Re s e re in  (2-3 g r , to  the  ounce); A r i s to l ,  B oric  ac id  powder w ith  
a c e ta n i l id  (10-20 g r ,  to  th e  o u n ce ).
The m ost e f f i c i e n t  tre a tm e n t seems to  be o b ta in ed  from th e  use o f  
B oracic  A cid, o r  te n  p e r  c e n t Ic h th y o l in  g ly c e r in e ,  fom ents u n t i l  th e  sloughs 
have se p a ra te d  and th e n  a sim ple o in tm en t d re s s in g  o r  fom ents o f  n o m a l s a l in e  
s o lu t io n ,
Hydrogen p e ro x id e  i s  ex trem ely  u s e fu l  f o r  c lean in g  up th e  wounds and 
re d  lo t io n  d re s s in g s  seem to  a s s i s t  th e  h e a lin g  p ro c e ss  very  c o n s id e ra b ly , 
C rocker a lso  used  subcutaneous in je c t io n s  o f  1-40 c a rb o l ic  s o lu tio n  round the 
base  o f  th e  u lc e r  o r  gangrenous p a tc h .
Above a l l  good n u rs in g  m ust be se c u re d . Much can be done to  make 
th e se  p a t i e n t s  much more ccsnfortable by a good n u r s e ,  A l i t t l e  coaxing and 
k in d n ess  do much o f te n  to  ch ee r  u p ,
I f  th e re  be any tendency to  s c ra tc h ,  th e  n a i l s  m ust be c u t s h o r t  and 
k e p t c le a n , and i f  n ece ssa ry  g loves and cardboard  s p l in t s  u se d . There i s  no
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doubt t h a t  many le s io n s  are made worse and f r e s h  ones caused by s c ra tc h in g  w ith  
d i r t y  f i n g e r s .  When r e s t l e s s n e s s ,  s le e p le s s n e s s  o r  m ild  ta lk a t iv e  d e lir iu m  are 
p r e s e n t  a good p la n  i s  to  tem pt p a t i e n t s  to  go to  s le e p  w ith  h o t d r in k s ,  co ld  
a p p l ic a t io n s  to  th e  head  o r c h e s t and i f  need be co ld  te p id  sponging o f  some 
p a r t  o f  th e  body -  th e  c h e s t ,  neck and fa c e  f o r  p r e f e r e n c e ,
A tem pera tu re  above 103° ought to  be b ro u g h t down by sponging; th e se
p a t i e n t s  do n o t seem to  s tan d  h igh  tem p era tu res  w e ll a t  a l l .
The n u rs in g  d i f f i c u l t i e s  are  in c re a se d  c o n s id e ra b ly  in  th e se  cases
w ith  le s io n s  round about the  b u t to c k s . I f  th e re  be any i n t e s t i n a l  derangem ent 
i t  means t h a t  d re s s in g s  are much s o i le d  and co n seq u en tly  f u r th e r  in f e c t io n  o f  
th e  u l c e r s .  G rea t care  and f re q u e n t a t te n t io n  are  th u s  n e c e s s a ry . O ther 
c o n d itio n s  o ccu rrin g  in  th e  course o f  th e  d is e a se  such as j o i n t  p a in s ,  
pulm onary le s io n s ,  e t c . ,  m ust be t r e a te d ,  as they  o c c u r , on g e n e ra l 
p r i n c i p l e s ,
Serum and v acc ine  tre a tm e n t has n o t  been u sed  by anyone so f a r ;  i t  
rem ains to  be t r i e d .  How much su ccess  w i l l  a t te n d  th e  a ttem p ts  i t  cannot be 
s a id  b u t in  c e r t a in  cases  i t  ought to  be t r i e d .
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GENERAL REMARKS.
On rev iew ing  th e  l i t e r a t u r e  i t  i s  found th a t  th e  view s f i r s t  reco rd ed  
in  l i t e r a t u r e  by H atch inson  have n o t  been m a te r ia l ly  a l te r e d  a lthough  much has 
been  added and many new p o in ts  b ro u g h t o u t s in c e  1880. I t  i s  somewhat d i f f i c u l t  
w ith  th e  s u b je c t  in  i t s  p r e s e n t  incom plete  s t a t e  to  draw d e f in i t e  co n c lu s io n s  
b u t  some o p in io n s  may be e x p re s se d . The ex p erien ce  I  had o f  v a r i c e l l a  o c c u rr in g  
in  co n v a le scen t s c a r l e t  f e v e r  p a t i e n t s  makes me c o n fin a  th e  o p in io n s  o f  p re v io u s  
o b se rv e rs  t h a t  th e  a t ta c k  o f  v a r i c e l l a  ten d s  to  be s e v e re .  F o u rteen , in c lu d in g  
th e  two case s  d e sc r ib e d  in  t h i s  p a p e r , o u t o f  sev en teen  p a t i e n t s ,  who took  
v a r i c e l l a ,  developed  sev ere  a t ta c k s .
I t  was very  unusual to  have two gangrenous cases  o c c u rr in g  in  th e  
seme ward w ith in  a few days o f  one a n o th e r . This r a i s e s  th e  q u e s tio n  as to  
w hether th e se  gangrenous fonns are in f e c t iv e  and w hether they  should  be i s o l a t e d ,  
Andrew* s two cases  o ccu rred  in  a school epidem ic in  which tw enty fo u r  boys de­
veloped  v a r i c e l l a .  Epidem ics o f  th e  m ild e r  type o f  gangrenous v a r i c e l l a  have 
o ccu rred  in  sc h o o ls , asylums and in  d is p e n s a r ie s .  The q u e s tio n  o f  i n f e c t i v i t y  
and i s o l a t i o n  i s  w e ll w orth c o n s id e ra tio n  under such c irc u m stan c es , and 
s p e c ia l ly  i f  th e  type o f  th e  case s  b e lo n g s .to  th e  same c l a s s .
No w r i te r  has so f a r  drawn a t te n t io n  to  any p o in t  o r  p o in ts  which m igh t 
le a d  one to  be p rep a red  f o r  a haem orrhagic o r  gangrenous form d ev e lo p in g . Some 
cases  have e x h ib ite d  marked prodrom al sym ptans, sev ere  c o n s t i tu t io n a l  d is tu rb a n c e  
and a copious r a s h .  These however msy on ly  mean a w ell marked sim ple a t ta c k  and 
m oreover m ost cases  o f  th e  gangrenous type only  p r e s e n t  a t  f i r s t  o rd in a ry  symp­
toms and an average r a s h .
With th e  haem orrhagic form i t  i s  however somewhat d i f f e r e n t  because 
th e re  are  f re q u e n tly  prodrom al s ig n s  o f a  haem orrhagic c h a r a c te r .  P robab ly  
th e  b e s t  t h a t  can be done a t  p re s e n t  i s  to  p re p a re  o n e s e lf  f o r  gangrenous 
le s io n s  develop ing  in  a c h i ld  who appears to  be p re d isp o se d  from any c a u se .
T his however does n o t he lp  in  those  cases  o ccu rrin g  in  a p p a re n tly  h e a lth y  and
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w ell n o u rish e d  c h i ld re n ,  and s p e c ia l ly  when th e  o n se t i s  somewhat sudden .
The appearance o f  th e  ra sh  may h e lp  to  a c e r t a in  e x t e n t .  When 
p u s tu le s  and d is c o lo u re d  c r u s ts  foiro e a r ly  and a su rround ing  in flan m a to ry  
a r e o la  p r e s e n ts ,  one i s  j u s t i f i e d  in  su sp e c tin g  t h a t  gangrenous le s io n s  are 
about to  f o m .
A la rg e  number o f  gangrenous and haem orrhagic cases  occu r d u rin g  the  
w in te r  m onths, December, Jan u ary  and F eb ru a ry ,
The m ost f re q u e n t c o n s t i tu t io n a l  s ig n s  seem to  be a v a ry in g  degree o f  
f e v e r ,  f r e t f u l n e s s  and r e s t l e s s n e s s  w hile  g en e ra l cy an o sis  i s  a more o r  l e s s  
c o n s ta n t s ig n  in  th e  s e v e re r  gangrenous c a s e s .
The appearance o f  a s c a r le t in i fo rm  prodrom al ra sh  does n o t seem to  
have any d ia g n o s t ic  s ig n if ic a n c e  as i t  on ly  appeared in  the  case re p o r te d  by 
S ta n ifo r t ih ,  During th e  epidem ic in  my wards I  saw fo u r  cases  w ith  w e ll marked 
s c a r le t in i f o r m  ra sh e s  spp earin g  du rin g  th e  e a r l i e r  days o f  th e  v a r i c e l l a  r a s h .  
My second gangrenous case showed such a ra sh  d u rin g  th e  whole i l l n e s s  so th a t  
th e re  may be som ething in  i t s  appearance and p e r s i s te n c e .
I t  has been no ted  by s e v e ra l o b se rv e rs  t h a t  th e  u lc e r a t iv e  p ro c e ss  
goes on f o r  a c e r t a in  p e r io d  and then  f o r  some re a so n , so f a r  u n ex p la in ed , 
c e a se s , th e  s lough ing  base  s e p a ra te s  and h e a lin g  occu rs  r e p id l y , This p e r io d  
may be a c r i t i c a l  in t e r v a l  in  the  d is e a s e .
R eference has been made by s e v e ra l w r i te r s  to  th e  appearance o f the  
slough  in  th e  gangrenous c a s e s , Thus K ie f fe r  th o u g h t th e  slough was l i k e  th e  
membrane found on a su rfa c e  wound in fe c te d  by th e  K le b s -L o ff le r  B a c i l lu s . The 
slough  in  my f i r s t  case was v ery  much l i k e  such a membrane b u t no b a c i l l i  were 
found on s e v e ra l c u l tu r e s .  The organism  in v o lv ed  in  th e  secondary in f e c t io n ,  
may belong  to  th e  same group as th e  K le b s -L o ff le r  B a c i llu s  b u t i t  so f a r  has n o t  
been  s u c c e s s fu lly  c u l tu r e d ,
Goodhart and K ie f fe r  seem to  have p u t V a r ic e l la  Gangrenosa in  i t s  
m ost a p p ro p ria te  p la c e  in  r e l a t io n  to  V a r ic e l la  when they  s a id  th a t  i t  b e a rs  to  
V a r ic e l la  th e  same r e l a t i o n  as -does Cancrum O ris  to  .M easles, R upia to  the
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s y p h i l i t i c  exanthem and V acc in ia  G angrenosa to  V a c c in ia .
The r i s k  o f  gangrene o c c u rrin g  i s  p r e s e n t  in  a l l  th e  exan them ata  and 
th e re  seems to  be no ap p aren t reaso n  to  s e p a ra te  v a r i c e l l a  frcm th e  o th e r s .
The same may be s a id  w ith  re g a rd  to  Haem orrhagic V a r ic e l la ,  This f o m  i s  as 
r a r e  in  V a r ic e l la  as i t  i s  in  th e  o th e r  exan them ata .
With re g a rd  to  th e  a s s o c ia t io n  o f  tu b e rc u lo s is  and gangrenous 
v a r i c e l l a ,  th e re  now seems to  be s u f f i c i e n t  c l i n i c a l  ev idence to  show t h a t ,  
w h ile  th e  p re sen ce  o f  tu b e rc le  may be th e  cause o f  some case s  o f  v a r i c e l l a  
be coning gangrenous, i t  i s  p ro b ab ly  only  a cau sa l agen t in  t h a t  th e  tu b e rc u la r  
to x in ,  a c t in g  on th e  t i s s u e s ,  causes them to  be o f  p a r t i c u l a r l y  low v i t a l i t y  
and th u s  re n d e rs  them s u s c e p tib le  to  any ex tran eo u s  i n f e c t io n .
The e a r l i e r  w r i te r s ,  w ith  th e  ex ce p tio n  o f  H utchinson and S to k es , 
were in c l in e d  to  b e l ie v e  t h a t  tu b e rc le  was the  a c tu a l cause and c e r t a in ly  p o s t ­
mortem and c l i n i c a l  ev idences  gave them su p p o rt in  t h e i r  b e l i e f  b u t th e re  are  now 
too  many cases  on re c o rd  o f  gangrene o ccu rrin g  in  a p p a re n tly  h e a lth y  c h i ld re n ,  
in  whom no ev id en ces  o f  tu b e rc le  were found, to  su p p o rt t h a t  e a r l i e r  view  e n t i r e ­
l y .
I f  tu b e rc le  were th e  cause o f  gangrene o c c u rrin g  in  v a r i c e l l a  th en  we 
ought to  see many more cases  o f  gangrenous v a r i c e l l a  -  in  f a c t  ep idem ics o f  i t  -  
because tu b e rc u lo s is  i s  so f re q u e n t in  c h ild re n  a t  th e  ’exanthem ' ag e , Barlow 
reco g n ise d  t h i s  and th e re fo re  d id  n o t la y  too  much im portance on th e  p o in t  when 
he found tu b e rc u la r  le s io n s  p o s t  mortem so f re q u e n tly  in  cases  o f  gangrenous 
v a r i c e l l a .
One i s  p ro b ab ly  j u s t i f i e d  in  acq u iesc in g  w ith  Payne’ s view  th a t  
v a r i c e l l a ,  o c c u rr in g  in  a  c h i ld  s u f fe r in g  from tu b e rc u la r  d is e a s e ,  i s  l i a b l e  to  
become u l c e r a t i v e ,
E ustace  S n ith  f re q u e n tly  found c h ild re n  in  a very  weak c o n d itio n  
a f t e r  an a t ta c k  o f  v a r i c e l l a ;  a more o r  l e s s  q u ie sc e n t tu b e rc u la r  le s io n  under 
such c ircum stances may become a c tiv e  and even cause a r a p id ly  f a t a l  i s s u e , This 
p ro b ab ly  o ccu rred  in  Ashby "and W righ t’ s  and Payne’ s  c a se s  amongst o th e r s .
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S eq u e ira  and K ie f fe r  bo th  agree th a t  many o f  the  d e a th s  o c c u rrin g  
d u rin g  an a t ta c k  o f  v a r i c e l l a  o r  soon a f t e r  i t  are r e a l l y  due to  tu b e r c le .  In  
such cases  t h i s  r e s u l t  may be b ro u g h t about by th e  secondary  in f e c t io n  o f  a 
p r e - e x i s t in g  tu b e rc u la r  le s io n  in  th e  same way as a secondary  in f e c t io n  o f  a 
p so a s  abcess u l t im a te ly  causes a f a t a l  i s s u e .
As th e  m a tte r  s ta n d s  a t  p r e s e n t  th e re  seems to  be sane f a i r l y  c lo se  
a s s o c ia t io n  betw een tu b e rc u lo s is  and the  m ild e s t  form o f  V a r ic e l la  G angrenosa 
and to  a l e s s e r  degree w ith  th e  second f o m .  C lin ic a l  ev idence i s  however 
a g a in s t  any a s s o c ia t io n  betw een tu b e rc u lo s is  and th e  s e v e re s t  f o m  o f  the  
gangrenous type w hile  in  the  haem orrhagic ty p e s  th e re  has been no ev idence o f  
any con n ec tio n  w ith  tu b e rc u lo s is  a t  a l l ,
When t h i s  s u b je c t  has been f u l l y  worked o u t i t  w i l l  p ro b ab ly  be found 
t h a t  v a r i c e l l a  b e a rs  a somewhat s im i la r  r e l a t i o n ,  b u t in  a l e s s  marked d e g re e , 
to  tu b e rc u lo s is  as does m e a s le s ,
Andrew’ s c l a s s i f i c a t i o n  was q u ite  a s a t i s f a c to r y  one b u t I  th in k  
Knowle’ s f iv e  c la s s e s  m ight be reduced to  th re e  v i z î -
(a ) Gangrenous c a s e s .
In  t h i s  c la s s  we may reco g n ise  th re e  ty p e s  o f  cases  as d e s c r ib e d ,
(b) Haem orrhagic c a s e s .
In  t h i s  c la s s  may be in c lu d ed  a l l  cases  which show only  a 
haem orrhagic l e s i o n .
(c )  Haem orrhagic and gangrenous c a s e s .
In  t h i s  c la s s  we may in c lu d e  a l l  th e  cases  in  which th e re  i s  a 
haem orrhagic s ta g e  e i t h e r  b e fo re  o r  accompanying th e  
gangrenous l e s i o n s ,
Through tim e i t  may be found n ece ssa ry  to  re a rra n g e  th e  th re e  ty p es  
o f  th e  gangrenous cases  because some are  in c lin e d  to  b e l ie v e  t h a t  th e  s e v e re s t  
f o m  has a pa th o lo g y  and e t io lo g y  o f  i t s  own. Undoubtedly th e re  are  grounds f o r  
such a  b e l i e f .
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